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I 


This is the first of several articles which will report studies of child 
personality. In it are presented the problems, the psychological 
theory from which they emerged, and the chief techniques employed. 
It also reports the first of the detailed studies themselves: A pre- 
liminary analysis of the predominant traits of kindergarten children 
as revealed by their language. Our research program recognizes the 
imperative need of studies of other important phases\of growth—for 
example, the réle of the propulsive motives and the orienting attitudes, 
the growth of meaning, the development of judgment, and the emer- 
gence of creative abilities. The studies to be reported this year will be 
confined to accounts of work done with kindergarten children pri- 
marily of the ages of four and five years. 

The whole study of the whole child in action—this is the general 


objective of the investigation. 
1 
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Child personality can be studied adequately only through the 
total situation in which it is an emerging nucleus. The life of the 
kindergarten child is a succession of onward-moving experiences, 
some fleeting, others sustained. The day is a kaleidescope of eva- 
nescent social experiences, each one infinitesimal but crucial; each 
making its distinctive contribution to the development of individuality. 
Each of these experiences is a constantly changing complex of motives, 
attitudes, emotions, physical experiences, meanings, childlike judg- 
ments. The contribution that each one makes to personality is 
determined by the pervasive physical and emotional tone of the 
childish organism. More specifically it is determined by the inte- 
grated action of several factors—motives or desires, some obvious, 
some hidden; motor-mental sets, that is, attitudes; and the predom- 
inantly potent meanings which the child selects and builds into his 
experience through his reactions. 

This hypothesis of the integrative nature of experience is not 
unique to our study. It is supported by a voluminous body of 
evidence that has accumulated in the researches of the past twenty-five 
years. Three independent groups of investigators have adduced an 
impressive assembly of knowledge: the physiologists and neurologists; 
the various schools of psychology (the Gestalt and the psycho- 
analytic, as well as the behaviorist and the scientific schools) and the 
creative artists and artist teachers. In this series of studies, therefore, 
we have taken our investigational cues from the integrative nature of 
experience. Our techniques have been built up on the theory that no 
method of investigation will be adequate, no matter how objective 
and scientific it is, which does not study the total conduct of the child 
in its three-dimensional setting. 

It is important, furthermore, to attack the study of child person- 
ality from this standpoint because of the great emphasis that has been 
laid in the past upon physical habits. The literature of the kinder- 
garten abounds with “habit inventories,’’ ‘room equipment,”’ 
“environmental set-up,” ‘“‘selection and use of materials.” It is 
conspicuously sparse in the vocabulary of motive, of meaning, of 
judgment, and of the directive and orienting attitudes. We urge 
upon those who are bringing about the reconstruction of the kinder- 
garten a more balanced view of psychology, curriculum, and adminis- 
tration. During the past twenty-five years, indeed, elementary 
education has been swayed by the analytical, statistical methods 
of the stimulus-response psychology. This has tended to minimize 
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the significance of the integrative nature of personality. It has 
tendéd to emphasize skill, habit, and to veil the réle of motive, attitude, 
meaning, and generalization. Our psychology, indeed, must be an 
eclectic one. It must be constructed from the contributions of 
Freud, Jung, Adler, and their colleagues in the field of motive; from 
those of the Gestalt psychologists with their emphasis upon the rdéle 
of relationship in meaning and reasoning, as well as from the offerings 
of the behaviorists and scientific psychologists with their stress upon 
the objective study of stimulus and response. 


II 


Tue TECHNIQUE OF THE EYE-WITNESS ANALYST 


To make as complete a verbal picture as possible of the succession 
of experiences through which the child’s personality develops, we 
have sought to employ an inclusive, an eclectic technique, one which 
would produce a verbatim account of everything the child says and 
does. For convenience we shall refer to this as the technique of the 
eye-witness analyst. 

To study objectively the whole child in action we need to provide 
in the classroom two trained and experienced persons—a teacher and 
an analyst, partners in the completest sense—each making her contri- 
bution to the construction of the activity curriculum of the school 
and each contributing to the analysis of the personalities of the 
individual children. 

The technique employed in these studies is really a synthesis of 
methods of investigation which have been developed during the past 
fifteen years. Rugg and Clark devised the method of the eye-witness 
analyst in their original study of ninth grade mathematics in 1916.! 

They used it with Schorling in the investigation of junior high 
school mathematics in the Lincoln School of Teachers College in 1921. 
The technique was employed from time to time by the Social Science 
Research Group in the Lincoln School from 1921 to 1924. _The verba- 
tim recording and analysis of children’s conversations was employed 
successfully by Piaget in the /nstitut in Geneva in 1921-1922.? 





1 Rugg, Harold and Clark, John R.: “Scientific Method in the Reconstruction 
of Ninth Grade Mathematics.”” Department of Education, University of Chicago, 
1918. 

2 Piaget, Jean: “‘The Language and Thought of the Child.”” Harcourt, Brace 
and Co. ‘‘Judgment and Reasoning in the Child.” Harcourt, Brace and Co., 
New York City. 
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In the light of the knowledge that accrued from these previous 
uses of the technique, we have sought to make as complete an eye- 
witness account as possible of the social situations in the midst of 
which personalities were developing. 

The kindergarten child reveals his traits in three ways—through 
his speech, through his bodily movements and gestures, and through 
the products of his creative activity. We have recorded and analyzed, 
therefore, what the child says, what he does, what he produces. 
Each of these provides an important avenue for the analysis of child 
motives, attitudes, meanings, reasonings. In order to make the 
study significant, what the children said was analyzed always in the 
light of the entire social situation. Repeatedly it was found that the 
conversation of the children was significant and could be interpreted 
only by those who recorded it and only in the reconstruction of the 
setting in which it was spoken. Herein lies, indeed, one of the chief 
weaknesses of the many stenographic accounts that have been pub- 
lished of children’s conversations. ‘They did not include an adequate 
analysis of the social background in which the conversation took 
place.! 

Our experience in the Chicago and Lincoln School experiments 
proves conclusively that a teacher cannot teach and analyze learning 
at the same time. The tasks of the teachers on the one hand and 
of the analyst on the other are distinctly different. The teacher is 
constantly on the alert to discover interests and needs, to seize upon 
these and to direct them in the most effective manner into more mature 
and expanding activity. Her mind is focused upon growth, the 
re-direction of child activity. She confronts the need of thinking 





1 In developing our technique we evaluated the methods employed in a number 
of the progressive schools and in the preparing of ‘‘diary records”’ in certain kinder- 
gartens. Neither of these contributed procedures of scientific value. The former 
methods did not give eye-witness accounts of the children in action; rather the 
accounts were brief wishful descriptions of what the teacher remembered from the 
gross and more prominent situations of the day, week, or month which preceded. 
Similarly, the techniques employed in the making of diary records produced little 
of scientific importance. The diary records, indeed, have been obtained in the 
pursuit of the worthy aim of the directions of kindergarten-primary departments to 
train students of education in more careful methods of observing children. They 
were made by untrained students varying widely in teaching experience, maturity 
and in grasp of psychology and scientific method; the record was non-verbatim, 
partial, fleeting; the observers had not cooperated in setting up the activities of 
the curriculum, hence failed to comprehend the conduct of the child in the light of 
the total social situations; finally, observations were made in isolated intervals. 








Language of Kindergarten Children 5 


and feeling as the child does, as well as of informing him and of drawing 
him out. 

The eye-witness analyst on the other hand is primarily a student 
of the psychology of learning. Furthermore, released from the 
necessities of teaching she is in a strategic position to discover how the 
child learns. She records with expert stenographic assistance, every- 
thing that a particular group of children says and does. (This is 
necessary in order to obtain a verbatim record of what takes place in 
the succession of social experiences that comprise the day of the 
kindergarten.) First, then, the analyst is an eye-witness recorder; 
second, she is an expert interpreter of the child’s conduct in action; she 
is concerned with discovering how the child learns or why he does not. 
It is clear, therefore, that her purposes and functions are to be clearly 
distinguished from those of the teacher. We reiterate a teacher 
cannot teach and record and analyze child experiences at the same 
time. 

An important question inevitably arises in the mind of the reader 
at this point: Can such a complete record of the educative situation 
be made without seriously disturbing it? At the end of three months 
of recording, it has been shown clearly that the records have been 
made almost without the children being aware of the process. Even 
the dictation of the analyst to the stenographer was accepted by the 
children as so much conversation between the adults and as foreign to 
the children’s interest. 


III 


THe PresENT Strupy: AN ANALYSIS OF THE LANGUAGE OF 
KINDERGARTEN CHILDREN 


Our initial use of the eye-witness technique eventuated in a study 
of the traits of kindergarten children as revealed through their con- 
versation and the situations in which it took place. The language 
of the child is undoubtedly the most important single overt exponent 
of his personality. The kindergarten child is engaged in éxperimenting 
verbally with his environment. He is attaching meanings to the 
persons, objects and actions that compose it. He is a great linguistic 
experimenter. He revels in the rhythmic grouping of sounds. He 
toys with novel meanings. He delights in rhythm and rhyme. He 
is in the mulling-over stage of vocabulary development. Through 
the study of his language, therefore, we make an effective approach 
to the comprehension of child nature. 
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How THE CONVERSATION OF THE CHILDREN Was RECORDED 


The conversation of each of the twenty-seven children was recorded 
in three. fifteen-minute periods: (1) In outdoor play; (2) in word 
period; (3) in luncheon discussion. In the outdoor play, the children 
are engaged in a great variety of undirected activities. Each child is 
left free to choose his own play, engaging either in physical activity 
about the yard and on the apparatus or in using the apparatus to 
further his dramatic play. Similarly, in the indoor work period it is 
the spontaneous and personal interests of the children that dictate 
what is said and done. Here, too, they are left free to do construc- 
tively whatever they are interested in and to choose to work with any 
materials that are available in the room. Hence the relatively 
undirected nature of the work period. 

Conversation in the luncheon discussion, however, was “‘directed”’ 
in a limited way—to the extent that the mere presence of an adult as 
leader tends at once to inhibit certain types of conversation and to 
draw out others. It should be noted in this connection that another 
phase of the investigation explored children’s conversations when they 
were controlled. This was done in that period of the kindergarten 
day known as “group discussion.”” The data of that part of the 
investigation will be reported in another article. 

The conversations were recorded by having the analyst and the 
stenographer follow a particular child through a series of fifteen- 
minute intervals on different days scattered over a period of eleven 
weeks (September 27 to December 14, 1928). In those intervals 
everything that he said and everything said in his immediate neighbor- 
hood was recorded. In addition, elaborate notes were made con- 
cerning the actions of the children—a description of the background 
against which the conversation went on. 

During these eleven weeks most of the children were living their 
first experiences in school. The curriculum of the St. Agnes Kinder- 
garten consists of a steadily developing and maturing stream of 
individual and group activities. These activities emerge apparently 
spontaneously from an environment which has been subtly planned 
by the teacher in the light of her previous experiences with kinder- 
garten children. This environment has been carefully built up to 
include toys, play apparatus of various kinds, building blocks, dolls 
and doll housekeeping equipment, clay, crayons, paints, wood and 
simple wood-working tools, a work bench, sand, books, pictures and 
other paraphernalia suited to the variety of needs and interests of 
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young children. The activities developed, therefore, through the 
response of the individual children to the consistently planned and 
frequently changed objective environment around them. 

Through the interaction of the children with this interesting and 
wide range of materials developed a succession of individual and 
group activities, some short-lived, some more permanent, some 
recurring in nature. Through three stages these activities appear 
to pass. First, tentative experimenting with materials, getting 
acquainted with them, as in handling blocks, patting clay, coloring 
with crayons, paints, etc.; second, attaching meanings to the things 
they have made; third, the use of materials to further dramatic play, 
as in the making of a boat, playing house, store and the like. Suffice 
it to say that the curriculum was free from coercion and composed 
of relatively individualistic, spontaneous activities directed subtly by 
the teacher without the children being conscious of the plan. It was 
in a series of spontaneous situations, therefore, that the conversation 
of these children was recorded. 

Additional types of information were collected concerning the 
children in order to throw further light upon the development of their 
personalities. The Stanford-Binet test was given individually to 
each child. In addition two group tests were taken by the children— 
the Pintner-Cunningham Primary Mental Test and the Goodenough 
Drawing Test. The chronological ages, mental ages, and the 1Q’s will 
be reported in the next article. 

The data show that the children with whom this study was con- 
ducted are representative of millions of the children in the public 
schools of America. The chronological ages range from four years 
no months to six years four months with a median of five years one 
month. The IQ’s range from seventy-six to one hundred thirty-five, 
with a median of one hundred eight. The mental ages range from 
three years ten months to six years five months, median five years 
seven months. Two of them are children of very well-to-do parents, 
twelve are from moderately comfortable homes (physicians, dentists, 


lawyers, etc.), fourteen are from the general skilled artisan-clerical 
class. 


IV 


Tue Score OF THE CHILDREN’S CONVERSATION 


Three thousand one hundred twenty-five remarks were spoken by 
the twenty-seven children in the course of a total elapsed time of 
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2014 hours. Each of these remarks was recorded and later analyzed 
and evaluated as the mark of a given trait. The total of 3125 remarks 
was composed of two separate samples: first, a sample of 1895 remarks, 
the total obtained during the time the continuous conversation of 
each of the twenty-seven children was being recorded; second, a 
sample of 1230 remarks, the aggregate obtained by recording each 
of the remarks made by all of the other children in the successive 
social groups. 

The scoring and classification of these two separate sets of remarks 
enable us to answer the important statistical question of ‘“‘sampling.”’ 
Do 1895 remarks, or the grand total of 3125 remarks, constitute a 
large enough sample to give an adequate measure of the traits of the 
kindergarten child? At the end of this article Table II presents a 
comparison of this two-fold classification of the conversations. It 
shows clearly that the distribution of traits of the first sample of 1895 
remarks is approximately the same as that of the second sample of 
1230, or of that of the grand total of 3125 remarks. For example, the 
analysis of the first sample, 1895 remarks, revealed that 43.7 per 
cent were exhibits of the ‘“‘self-assertive”’ traits; the second sample 
revealed 36.4 per cent. The same close approximation is shown for 
“linguistic experimentation,” 7.3 per cent compared to 4.08 per 
cent. For “questions asked” 8.7 per cent against 11.8 per cent. 
For ‘social consciousness”’ 3.5 per cent against 4.10 per cent. For 
“‘verbalized perceptions” 8.8 per cent against 7.5 per cent. For 
“dramatic play and the world of fancy” 4.5 against 5.16. It is our 
conclusion, therefore, that certainly in the total of 3125 remarks we 
have an adequate “sample” from which to deduce the traits of the 
kindergarten child. 


V 


Tue TRAITS OF THE KINDERGARTEN CHILD So Far as THEY ARE 
REVEALED BY His CONVERSATION 


We are assuming that the conversation of the children can be 
evaluated to reveal the traits behind them. Hence each of the 3125 
remarks was scored as an index of one or more groups of traits; for 
example, ‘‘seif-assertion,’”’ ‘‘tendencies toward linguistic experimen- 
tation,” ‘‘recognition of inability to achieve,” ‘‘tendencies toward 


social consciousness,” etc. This extensive evaluation of the remarks 
of the children resulted, therefore, in an important basic list of traits. 
This is presented in Table I. The traits have been arranged in the 
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TABLE I.—CLASSIFICATION OF CHILDREN’S REMARKS 




















ae Total Percentage 
of remarks 
remarks 
Fs NL «5 dade cuubadedecwee te deeevsckndnaeeweasd ah 1275 40.8 
1. Expression of personal power..........cccceccescecees 212 6.8 
Ce Be OP MUR ccccccccnsdécesccocsodeceesen 114 3.6 
Ge SO OUINEEN,  cecccoccctcecassceasésueedes 50 1.6 
NE EEE EE eS ee 48 1.6 
i inccatts nha tkead webs e4caeeseecehigerekesens 108 3.5 
Gly Gre SE IG kk. kde Se Ta dc dads cbuce ddescdeoes 85 2.7 
(6) To exceed personal effects and abilities of others..... 23 .7 
3. Interjection of self into situation.....................-. 133 4.3 
4. Defense of one’s feeling of ownership, resistance to inter- 
NR  £o nok eee akin bh eamnhes ec anediin stan bee é6 67 2.1 
5. Commands, giving permission to others................ 451 14.4 
ee cue do 442 ocid nde di abdeds Ovdetsues ehecetbees 56 1.8 
i io ee ie nen eb eiebe cent ebecesweeneadhnet 93 2.98 
it ans nae chase bare Ge dhe ne senbeheneeentes 57 1.8 
oa uae ed oie pe dese sedasbuedesones 98 ee 3.1 
II. Self-depreciation (recognition of inability to achieve)....... 8 25 
III. Evidences of social consciousness...............0+..0e0055 nee 116 3.7 
1. Enthusiasm for group achievement.................... 2 .07 
2. Sympathy or concern for others..............0-e0e0005 18 .58 
3. Spontaneous sharing of experiences or possessions....... 65 2.1 
4. Critical evaluation and commendation................. 23 ov 
i i <1 | tse pecwesbads ee dees +h 8 “nine .25 
IV. Verbalized perceptions conditioned by..................5. 5.# 259 8.3 
ee Ls ELSE 0d 16k 66 cd eh bee de sactisewibasbewe 64 2.0 
i, Pi the Dk iE el tineshe ens hbe ales oetebe ch ehh oon 16 .55 
at nn is tad ed hs eee oe epenense eees 68664 30 .96 
4. Physical sensations of sight, touch, smell, hearing...... . 26 . 83 
5. Recognition of size, color, form, number................ 68 2.2 
6. Recognition of time and space.................-00006. 5 .16 
7. Soliloquy accompanying action....................e65: 50 sie 1.6 
ES ET aie 188 6.0 
1. Rhythmic grouping of sound................20eeeeee8% 33 1.1 
PICs op ichioe see éeescdvisevecwereveses 77 2.5 
ep ED Oe SED BN acc ccwssccdescoevedes 5 .15 
ee nd. cn cesecceceegeeesaeees 31 .99 
ep coats ca db edecscadeasbecssccbewteus 18 . 58 
6. Recognition of differences in pronunciation............. 9 2 
ea ae ta deceebeses 6esbteee 15 shale .48 
VI. Dramatic play in the world of fancy.. pasieaheeeeesa 148 4.7 
ee i ae one ccc beads tenr' se deds oeutes 311 9.95 
co aed ond es Oe he bess aketes ones eed o> XL 198 6.2 
‘1, Explanation of procedures or processes...............-. 83 2.65 
2. Justification of thought and conduct................... 67 2.18 
ees as eee ceceeon bes «4h 43 1.37 
(a) With implied causal relationship................... ‘ 
(b) With implied logical relationship 
ie IETS Sata hsb aeins coe ceccccesctcecdbaness ide 500 16.0 
D. BRPOTMMMTIOMS GORGTIUOR. 2. occ cc ccccccscvcesccces 386 13.32 
EE rer Pee ee 42 1.34 
Rn an ban bcnbans csensses Snes bat nab tconeaaniee 72 smal 1.34 
en ee  encceccvcucenntensdmenbese 127 4.1 
bith niin babh ie awoe tb cuenss ateden webb dadinde 3125 100.0 
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order in which they are discussed in this article. It is important to 
note that the analysis of the conversation was made without pre- 
conception of the traits producing the remarks. The attempt was 
made to detect independently for each remark the trait of which it 
was @ measure. 

From this list of traits with their indicated frequencies we can 
draw important inferences concerning the personalities of kindergarten 
children. The classification provides a tentative mass view of child 
personality. In a subsequent article the data will be reinterpreted in 
the attempt to evaluate individual personalities. We shall then be able 


to discriminate whether a child is assertive, domineering, or submissive, - 


docile. We can detect whether he commands, leads, dominates, or 
whether he acquiesces, follows, submits. He will be revealed as living 


in a world of fancy or perhaps merely in the concrete manipulation of 
things and people. 


THE KINDERGARTEN CHILD ESSENTIALLY A PROTAGONIST OF SELF 


Our data reveal clearly the dominance of the ‘‘self-assertive’’ 
traits. Two-fifths of the conversation of the children revealed naive 
interest in themselves and their own affairs (see Table I). Less 
than one twenty-fifth of the conversation is an overt expression 
of the child’s interest in the group. Not only do the summarized 
statistics of our study prove this, the very classification itself sets it 
forth in startling fashion. Of the 3125 remarks, 1275, were descriptive 
of the traits we have termed ‘“‘self-assertion’’—e.g., of personal power, 
of self display, of interjection of self into a situation, of defense of 
one’s feeling of ownership, of resistance to interference, of contradic- 
tion, of commands, threats, and derision. The photographing of the 
whole kindergarten child in action reveals him as essentially a defender 
of his individuality, a non-conformist, a relatively unsocial being. 

This fact is revealed in another way in our statistical and graphic 
exhibits. Only eight remarks in 3125 indicated that the children 
recognized their own inability to achieve (see Table I). 


VI 


Two PossiBLe INTERPRETATIONS OF THE Facts CONCERNING THE 
SELF-ASSERTIVE TRAITS OF THE KINDERGARTEN CHILD 


The facts which have emerged from the preliminary study are 
of tremendous significance for the elementary school but their inter- 
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pretation presents an important controversial issue. They can be 
interpreted in two opposed ways. One group of kindergarten-primary 
workers will interpret the dominance of the traits of self-assertion as 
dangerous to society and will organize its curriculum with the chief 
goal in mind of making the children socially conscious. These 
workers regard the primary objective of education as adjustment to 
society; they seek chiefly to preserve the social heritage; their sole 
guiding aim is social efficiency, and their oft-reiterated admonition 
to teachers is to fit the child to conform to the social group. 

There is another point of view—the one, indeed, to which we 
commit ourselves in the development of a curriculum for the ele- 
mentary school. This point of view regards the appearance of these 
self-assertive traits with great equanimity. These traits present, 
indeed, great potentiality for the development of individuality. 
This school of thought seizes eagerly upon the fact that when children 
enter school they reveal that the social group has not yet succeeded 
in stamping in a marked sense of inferiority. 

This point of view recognizes, furthermore, that in times past a 
regime existed and is even widespread today, in which home, neighbor- 
hood, the community and the school cooperate to produce, between 
the ages of five to fifteen, thorough-going conformists. Under the 
conception of adjustment to the social group the years of elementary 
education warp and mould individuality to fit conventional mores, 
beliefs, opinions, norms of conduct. The naive sense of personal 
individuality with which the child enters the school, therefore, is 
replaced increasingly by the sense of inferiority and the need for 
conformity. 

The educational theory upon which we shall interpret the data 
of the traits of the kindergarten child comprehends, however, two 
great foci: On the one hand, adjustment to society, on the other, the 
preservation of individuality. The kindergarten must be broadly 
oriented by the vision of both of these goals. The life of the kinder- 
garten-primary child is essentially individualistic; but it should also 
be a time in which the demands of social adjustment will be permitted 
to press in upon him gradually and subtly. It must necessarily be 
a period in which he is also becoming acquainted with the verbal side 
of his environment, a stage of linguistic experimentation and of 
dramatic play. 
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Types oF CONVERSATION WHICH REVEAL THE SELF-ASSERTIVE 
TRAITS 


To some students of the kindergarten our emphasis upon the self- 
centered nature of the child will appear exaggerated. It is important, 
therefore, that the reader have at hand typical illustrations of our 
interpretations of the children’s conversation. The first main division 
of Table I reveals nine categories of conversation all of which appear 
to us to be examples of the self-assertive traits. 

Fourteen per cent of all the remarks of the children were com- 
mands. The eye-witness of the social life of these children listens 
constantly to the reiteration of commands like these: “‘Get offa 
there”... “Fasten it up, Donald” ... ‘Don’t push me”... 
“Come here”. . . “Say, hurry up”... “Get me offa this ship”’ 
.. . “Get in there and put the coal there” ... ‘‘ You be in the 
smoke stack” . . . “You put those balls down”. . . ““Come on up 
in your place”... 

Interspersed with the commands are frequent expressions of 

personal power. 6.8 per cent of all the remarks of the children asserted 
the ability of the individual to achieve or exhibited exultation in 
possession or achievement. For example: ‘I had a hard time teaching 
myself one day, but I learned hard because I learned quick”... “I 
built that one myself, don’t you remember?” ... “I’m head man, 
and, Dicky, you are one of my soldiers” . . . ‘‘Charles is the boss, but 
I am a little bit bossy, too” ... “I’m the captain” ... “I’m the 
boss airplane” .. . “Look what I did” . . . “Look, I'll show you”’ 
... “I’m higher than you”... “I can climb up another high 
one”... 
Most of these children also reveal frequent attempts to interject 
themselves into group situations. Four per cent of the 3125 remarks 
were made under such circumstances. These are typical. Each 
was made in the attempt of a child to include himself in the center 
of an already established group: ‘‘Hey, I’ll fix that” ... “Can I 
help too?” ... “I can play with that” ... Hey, you”... 
“Listen, listen” ... “Let me see”... The reader should be 
cautioned again that these remarks can be interpreted adequately 
only by an eye-witness who is alert to the total situation in which the 
conversation is going on. 

The self-assertive nature of the child reveals itself also in remarks 
of self-display and the desire to exceed others either in achievement 
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or in personal effects. For example: ‘Mine knows more than yours” 
... Wait until you see how nice mine’s going to be”... “Oh, 
I’m higher than anybody” . . . “Look at mine”... 

Individualism appears likewise in resistance to outside interference, 
in defense of proprietary rights. For example: “This is my track” 
.. . “Dicky, I was in here first” . . . ‘‘Nobody on the boat”... 
‘No girls on this boat” .. . 

Primitive argument consisting of denial and reiteration was also 
regarded as an index of the self-assertive nature of the child. Fre- 


quently there appears in the record: ‘“‘It was so” .. . “It was not”’ 
. oo eee ee ee kc ee ee As ee eee «és eee 
she does”... 


Finally, in the conversation of about one-fourth of the class there 
were many examples of threats and defision: “‘I’ll make you cry like 
I did ——”. .. “I’m going to pound you”... . ‘See what will 
happen to you tonight” . . . Scoffingly they derided each other: ‘‘ Old 
rough Martin can’t do that, I’m sure”. . . “But you wouldn’t be 
Jack, would you?” ... “Oh, you’re afraid” ... ‘You can’t 
count” ... “Hey, Baby”... 

Finally, the second major division of Table I—‘“‘ Recognition of 
inability to achieve’—and the third—‘‘Evidences of social con- 
sciousness’’—illustrate by sharp contrast the conspicuous rdéle of 
self-assertion. In a total of 3125 remarks only eight were clear 
indications of self-depreciation and these remarks were made by three 
children. Furthermore, this conclusion is reinforced by the meager- 
ness of evidences of social consciousness revealed by the conversations 
(see Tables I-II). Only one hundred sixteen remarks were clear indica- 
tions of expressed enthusiasm for group achievement, sympathy or 
concern for others, or desire to share experiences or possessions with 
others. The remarks which we have classified in this category are 
illustrated by the following: (1) Commendation of others: ‘‘——, you 
certainly found a big napkin all right;’”’ (2) Concern for others: ‘Do 
you think I want to make Miss S.’s milk tumble over?” . . . “Did 
you’ hurt yourself, honey?” .. (3) Experiences shared with 
others: ‘Dicky, do you want to see an airplane on the wall?” .. . 
“Tet’s go skipping” . .. “Do you want to play reindeer?” . . 
‘“‘Let’s see if we can find someone else.’”’ Finally, occasional remarks 
like ‘Excuse me” .. . “Thank you”. . . indicate the beginning of 
the acquisition of social forms. 
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The foregoing quotations are thoroughly typical examples of the 
classification of the remarks.! 


Tue KINDERGARTEN CHILD EMPLOYS SPEECH TO BECOME 
ACQUAINTED WiTH His ENVIRONMENT 


Granted that the child is essentially a self-assertive individual, 
lacking a sense of inferiority, self-depreciation, and revealing little 
social consciousness, what other important traits are revealed by his 
conversation? Two closely related ones are revealed by our data—the 
employment of speech to become acquainted with his environment and 
the decided tendency toward linguistic experimentation. 

Eight per cent of the conversation of the four- and five-year old 
children consisted of verbalized perceptions. Children are getting 
acquainted with their environment by defining it verbally. Note, 
for example, the varied illustrations in Table I (IV—1 to 7). A 
child is a member of little group, sitting at a table. Looking about 
at the other members of the group he comments out loud: ‘Just 
eight at this table” (IV—1). While playing in the yard he breaks a 
stick and says, ‘‘I broke it” (IV—2). Another is building with blocks 
and expresses a felt need with the remark, “It takes a longer block.” 
Still another is drawn to a group of children playing in the sand and 
says, ‘“‘I have got to get in the sand”’ (IV—3). 

This is a period of much physical experiencing. Perceptions— 
visual, auditory, tactual, olfactory—press in upon the children from 
ail sides. One exclaims, ‘‘Oh, that hurts!’’ Another says, ‘It’s a 
funny way to chew it”’ (IV—4). Others are recognizing and attaching 
words to properties of size, color, form, and number. For example, 





“This cake is a little bit blue” . . . “‘Two and two is four and eight 
and eight is nine” ... “Oh, it’s hard”... “1, 2, 3, 4” (IV—3 
to 5). 


The child also brings language to aid his learning processes by 
commenting upon the movement of time and upon spatial relations. 
Witness, for example, an interesting study of his recognition of oppo- 


1The reader should not confuse our use of the term ‘“‘self-assertion” with 
Professor Piaget’s term “‘ego-centrism.” The latter defines ego-centricgspeech as 


that in which a child “talks either for himself or for the pleasure of associating 
anyone who happens to be there with the activity of the moment.” Piaget 
divides all the conversation of children into two large classes; first, the 2go-centric, 
and second, the socialized. In a subsequent article we shall report a new analysis 
of our data for the purpose of direct comparison with Piaget’s results. 
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sites: ‘‘ You pointing to me and this one pointing to that and that one 
pointing to that.’’ Interpreted in the light of the actual situation, 
this remark meant that the teacher was opposite him, that another 
child was opposite a third, his neighbor, and so on. 

Finally, he is a little soliloquizer, getting acquainted with his 
environment by talking to it. Throughout the day his comments 
come, sometimes rarely after long pauses, sometimes in a stream of 
exclamation: ‘‘Let’s go, plane”’ . . . ‘‘He makes me gocrazy”.. . 
‘“‘Oh, I’m going to get in the water” . . . “I think I’ll pull mine way 
over here”’ (IV—7). 


Tue CHILpD’s INTEREST IN LINGUISTIC EXPERIMENTATION 


Not only is the kindergarten child employing speech to become 
acquainted with his environment, he is also a great experimenter with 
the rhythmic manipulation of words. He enjoys rhythmic groups of 
sound. Witness his frequent play upon words: 


“Big cracker Gitz 
“Big cracker Gitz 
“You, a funny Gitz’’ (V—1 and 2) 


He enjoys repeating sounds heard and words heard: 


“Oh, nice baby, 
“Oh, nice baby”’ 
“Way, way, way, way, down” 
‘1, 2, 3, 5, 9” (repetition of numbers heard in any order, but rhythmically) 
‘Jackie, Jackie’? (V—3 and 4) 


He plays much with rhyme: “ Hity-Tity’”’ (V—5). 

He is interested in discriminating differences in pronunciation: 
“T said ‘amen.’”’ (All the other children had said “iimen’’) (V—6). 

He enjoys playing upon ideas: “‘Her mouth is too small for that 
cup”... “I have only got a little bit of water” ... “Mine is 
rotten inside”. . . (V—7). 


CONVERSATION AND THE WoRLD oF FANCY — 


Closely related to the child’s interest in linguistic experimentation 
—his playing with words, sounds, rhymes, and meaning—is his 
tendency to live in imaginary situations. Almost five per cent of the 


conversation of the children consisted in statements of fancy. For 
says, talking to his toy, ‘‘The mail wagon hasn’t come 
yet” ... ‘Hello, mail wagon, are you here yet?” .. . “Oh, how 
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do you feel, mail box man?” .. . “It’s supposed to be a fence on 
fire’ ... “See this fence all on fire, falling down”... ‘‘I’m the 
cop”... ‘Oh, my babies!” ... “I can’tunwrapthem”.. . ‘‘He 
can get arrested for that.”’ 

Engagements are made in the world of fancy as well as in the 
world of fact: “At ten o’clock” . . . ‘‘Well, come to my house at 
four o’clock”’ . . . “Goodbye”... “I’ll see you tomorrow”... 
‘Maybe the mail-box will come tomorrow”. . . (VI). 


Is INTELLECTUAL CuRIOSITY A MARKED TRAIT OF THE 
KINDERGARTEN CHILD? 


Not if his conversation is a sound index of his traits. One-tenth 
of the remarks of the children consisted of questions (VII). Of the 
questions asked by the children, less than ten per cent reveal intel- 
lectual curiosity. The questions abound with: ‘‘Where’s your 


sister?” . . . ““Where’s Marian?” ... ‘‘What happened to your 
arm?” ... “Are we going home?” . . . “Does anybody sit here?”’ 
... “Are you taking off your glasses?” ... ‘Are you passing the 
milk? . . . ‘Did you eat yours? . . . ‘Do you want it open?” ... 


Only rarely did questions indicative of a real intellectual curiosity to 
know “why” occur. 


THE FAINT EMERGENCE OF RATIONAL THOUGHT 


Closely related to the question of intellectual curiosity is that 
which deals with the extent to which the child reasons. Although 
in a later article we shall report at length our detailed studies of 
reasoning, we have included in Table I the statistical facts which bear 
upon this question. A special attempt was made to segregate all 
examples of conversation which clearly revealed reasoning, even of 
the most limited types. These were brought together in three 
categories (VIII). 

1. Explanation of procedure and processes, 

2. Justification of conduct and thought. 

3. Contradiction employing either causal or logical relationship. 

An important caution, however: These conversations were essen- 
tially spontaneous ones. They did not include “group discussions.” 
The group discussion was under the direction of the teacher and 
revealed a somewhat greater amount of reasoned explanations and a 
slightly less amount of intellectual curiosity. Conclusions based 
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upon the data of Table I (VIII) must be taken as tentative and as 
resting upon an analysis of sporitaneous conversations only. 

Excluding the remarks classified in (IV)—verbalized perceptions— 
we conclude that the conversation of children reveals few evidences 
of reasoning. Approximately six per cent of all the spontaneous con- 
versations of the four- and five-year olds indicated this trait. Of the 
remarks which could be so classified, one-half consisted of explanations 
of procedure and processes. For example: ‘‘ You must put the chair 
on the platform and you can reach up”... L. W. advises a child 
not to pat the clay so hard . . . ‘‘Then you will get it worse” ... 
F. X. explains a game . . . “Somebody goes up the stairs like. Then 
somebody comes down. Then they turn around and say, ‘Red 
Light’”’ . . . E. E. explains how to lace shoes .. . “Turn it again 
and cross it again” . . . H. C. explains a game . . . ‘‘ Whoever gets 
it wins.” 

The little individualist reveals in another respect the similarity 
between his traits and those of his elders; for example, in his frequent 
justification of his conduct. K. H. on being criticized for not having 
included windows in a church which he was drawing, defended his 
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procedure by the remark: ‘‘The windows is all broken and they put 
stones over the windows so they won’t break.””! 


In CONCLUSION 


This preliminary study of children’s conversation has revealed 
certain general outstanding traits. We have found that he is essen- 
tially a self-assertive individual; that he is a linguistic experimentalist, 
engaged in using words to become acquainted with the world around 
him, that he reveals only slight evidences of intellectual curiosity and 
little interest or ability in more than the simplest forms of perceptual 
thinking. 

The dominance of these individual traits suggests two procedures 
for the elementary school. One is to preserve, so far as possible, the 
developing individuality; the other to bring the individual into a 
growing social consciousness—that is, to increase the interplay of 
personality upon personality. We have suggested that neither 
procedure is complete without the other. In subsequent articles we 
shall report the manner by which the relatively free activity curriculum 
conduces to develop the individualistic traits of the child and at the 
same time to bring him into a more thorough understanding of his 
environment. 

To do this will necessitate the careful study of individual personali- 
ties and the use of other approaches than that of language. 





1 It will be noted that in the body of our article we have not referred to state- 
ments of fact (IX) and answers of ‘‘yes” and ‘‘no” (X). Five hundred of the 
3125 remarks consisted merely of statements of fact, descriptions of personal 
experiences, information needed by someone in the group. Sixteen per cent of the 
remarks were of this character. In addition 4.1 per cent were direct answers of 
“‘yes”’ or “no” to questions. It has seemed wisest to exclude these remarks 
from the classification of traits. 

































PRACTICE VS. MOTIVATION 
PERCIVAL M. SYMONDS AND DORIS HARTER CHASE 
Teachers College, Columbia University, N. Y. 


One of the distinct cleavages of thought and practice in education 
concerns the relative efficacy of practice and motivation in learning. 
There is one school of psychologists which would stress the importance 
of practice and repetition in learning. For the school the ‘Law of 
Use” is of supreme importance. Put into practice in education 
this eventuates in the method of drill. All other considerations 
become eclipsed by this importance placed on drill. Arithmetic, 
handwriting, reading, even geography and hygiene—all school subjects, 
in fact—become a series of practice exercises. Motivation is not 
neglected, but it becomes subsidiary—a mere nursemaid to lead the 
child up to his drill and make him perform it without resentment. 
Motivation is only a device to make children practice, for by practice 
alone is learning accomplished. 

The other school of thought places the emphasis on motivation. 
Their argument is that unless practice is accompanied by interest 
and zeal, indeed, unless practice becomes a means for achieving some 
desired end, learning does not result. This school of thought maintains 
that learning does not take place without, motivation and cites as an 
illustration of their point of view the old story of the boy who was 
required to remain after school to write “I have gone” one hundred 
times to teach him to use correct English. After finishing his task, 
so the story goes, the boy turned his sheet of paper over and wrote 
‘“‘dear teacher, I have went home.” The boy in school may fail to 
know his number combinations after many weary hours of repetition, 
but learns his football signals in a single afternoon. Increase the 
motivation and you decrease the necessity of repetition, says this 
school of thought. This theory is put into effect in education through 
the project method. The task of education is well on its way when it 
has created the desire tolearn. Practice and drill cannot be eliminated 

but the amount of drill may be lessened and the quality of learning 
increased with better motivation. 

In order to determine the facts concerning this issue an experiment 
was undertaken in the field of learning correct English usage. In 
brief the experiment was planned so that groups of children were 


subjected to practice in English usage without motivation, and also 
19 
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with two types of motivation which we call test motivation and 
intrinsic motivation. Tests were applied before and after the practice 
and gains were computed. The experiment was so planned that it is 
possible to measure the effect of different amounts of practice, and 
the effect of different types of motivation with practice constant. 
Finally conclusions are drawn concerning the relative effectiveness 
of practice and of motivation for the learning. 


MATERIAL 


After casting about for suitable material for use in this experiment 
it was decided to work in the field of English usage. The Charters 
Diagnostic Language Tests were selected for use. These tests come 
in four parts: miscellaneous A; miscellaneous B; verbs; pronouns. 

The tests consist of forty short sentences, each sentence (except the 
first) containing an error such as 


He is more nobler. 

The Indians, why, they ran away. 
We was on time. 

Him and I will do it. 


In taking the tests a pupil has to rewrite the sentences correctly. 
The tests come in two forms, 1 and 2, exactly similar in content, so 
that an error in form 1 finds its counterpart in form 2 of the same 
test. 


Example: Pronouns test 


Form 1. Item 2.—May Inez and we go? 
Form 2. Item 2.—May May and me sweep? 


Form 1 was used for testing before and after the practice. Form 2 
was rewritten so that all of the sentences contained correct English, 
and was used for practice material. This practice material was read 
orally and in unison. Although the tests were written it was thought 
best not to have the practice in writing for two reasons. First, 
with unison reading it was possible to insure practical uniformity 
in the reading and to have guaranteed correct repetition of the practice 
material. There could have been no corresponding control of the 
correctness of the copying. Second, reading aloud is more pleasant 
and less time-consuming than writing and these were two practical 
considerations both in the conduct and the outcome of the experiment. 
It is realized that there is certain to be loss in transfer from the spoken 
practice to the written test, but at least the loss in transfer was 
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of the same amount in all groups so that the comparisons to be made 
were not affected. 

Since the practice material was read orally, certain items were 
omitted in which the error was evident by sight alone (such as spelling) 
and other items in which the error was plainly recognized by sound, 
as well as by sight, were substituted in their place. Corresponding 
shifts in the same items were also made in form 1 of the tests. 


PLACE OF EXPERIMENT 


The norms for the Charters Diagnostic Language Tests show that a 
score of fifty per cent (or twenty items correct) is made by Grade VI 
children in general. Accordingly, the tests were given in Grade VI 
in six! New York Public Schools as follows: 


ScHOOL Rooms UsEp 
Manhattan 

P.S. 87 VIB1, VIB2, VIOpp. 
P.S. 10 VIB1, VIB3, VIB4 . 
P. S. 165 VIB1, VIB2, VIB3 
Brooklyn 

P. §. 114 VIB1, VIA3, VIA4 
P. S. 210 VIB1, VIB2, VIB3 
P. 8. 183 VIA1, VIA2, VIA3 


Three sixth grade rooms were used in each school. The regular 
classroom teachers of each room conducted the testing and carried on 
the practice. These teachers were given careful instruction in the 
technique of the experiment and entered heartily into the spirit of it. 
There is every reason to believe that the detailed directions given 
to each teacher were carried out correctly. 

In the three Manhatten Schools the material was given in the 
following order of difficulty, the easiest test coming first: miscellaneous 
B; verbs; pronouns; miscellaneous A. In the er Schools the 
teste were given in exactly the reverse order. 

The facts regarding the difficulty of each of the forms at the gain 
is given in the following table: 





1 This study was accomplished only by virtue of the cordial cooperation of the 
principals of the six schools—Miss Ruth V. Danheiser, Mr. Abraham Ehrenfeld, 
Mr. Jacob Theobald, Dr. Margaret E. Lacey, Mr. Frederick Graham and Miss 
Mary A. Kennedy, and by the painstaking work of the eighteen teachers in whose 
rooms the testing and practice was carried on. 
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TEST 
: | ’ 
peerage Pronouns | Verbs aman 
Wy 383) | (N = 388) | (N = 382) | (y= 378) 
ENS RTD 17.441 23.062 | 25.796 26.577 
Ae cba oe 14.734 21.008 | 23.908 25.074 
A nas ities 2.707 2.054 | 1.888 | 1.503 





One type of motivation was used throughout a school, and both 
types of motivation was used in two schools—one each in Manhattan 
and in Brooklyn. Since the order of testing was reversed in the two 
schools in which any type of motivation was used, it was not 
necessary to correct the gains made for the order in which the tests 
were given. 

The teachers were directed in scoring the tests to disregard all 
errors of copying or spelling, but to call any item correct in which 
the incorrect form had been changed to the correct form. 

This material, in one way, is not the most suitable for an experiment 
of this kind. In the first place it is not new material for the children, 
for naturally the forms and constructions are part of their everyday 
language and they have had considerable practice in either the correct 
or incorrect usage. Children taking part in the experiment are at 
different stages of learning. Again, it would be desirable in such an 
experiment to select material which would receive practice only as 
provided by the experiment itself. Naturally these language forms 
are heard or used outside of school throughout the experimental period. 
On the other hand it was necessary, on account of the scope of testing 
required to determine the differences between the methods used, to 
select subject-matter which is used in school instruction. Whatever 
validity the findings have depends on the degree to which all groups 
are equally subjected to outside practice with these forms. The 
teachers whose classes were used in the experiment were strongly 
urged to omit the particular constructions used in the tests from the 
regular English instruction during the experimental period and to be 
careful not to mention or emphasize these particular usages or errors. 
With the large numbers used in this experiment there is good reason to 
believe that no class group was particularly favored or discriminated 
against because of the use of elements in the tests outside the experi- 
mental testing and practice provided. 
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No effort was made to pair children in classes on the basis of their 
initial ability. The correlation' between initial score and gain is 
+.138. 

The regression equation for predicting gain from initial score 
is Y = .0474X + 1.158. A correction was necessary, therefore, to 
allow for the influence of initial score on gain. The approximate 
correction to be added to or subtracted from obtained gain, to allow 
for the influence of initial score, is given in the following table. 


Amount TO Be ADDED TO OR SUBTRACTED FROM 


INITIAL SCORE OBTAINED GAIN 
30 — .63 
25 — .39 
20 — .15 
15 + .08 
10 + .32 
5 + .56 


An inspection of the results shows that this correction makes the 
findings more consistent. 


METHOD 


The object of the experiment was to determine the influence of 
practice and of motivation on learring. In brief, the scheme was to 
test, practice, and repeat the test. 

Part I. No Motivation—In P. 8. 87 Manhattan and P. S. 114 
Brooklyn, the experiment was conducted without motivation to 
determine the effect of sheer practice. Naturally the situation had 
some kind of motivation in it or the children would not have taken the 
tests or gone through with the practice at all. The work was 
performed as a regular school exercise and the children were impelled 
to their task by the personal influence of the teacher and the habitual 
response of doing what is expected in the school situation. That is, 
no incentive outside the ordinary school routine was added to induce 
the pupils to improve on the tests. The directions given to the 
teachers in the no-motivation schools were: a: 


Follow all directions exactly. During the period in which this testing and 
practice is being carried on in your class, be careful not to mention or emphasize 
or answer any question concerning these matters of English usage. It is important 





1 This was found by correlating the seventy-two mean scores of the eighteen 
classes with the average gains made. ‘This correlation between mean scores and 
gains equals the correlation between separate scores and gains. See Kelley, T. L.: 
‘Statistical Methods, Formula 118.” 
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that the only practice in these language forms be that provided by the material 
itself. - You can afford to make this concession in your teaching because your 


pupils will receive more practice in these language forms than you ordinarily give 
them. 


This is an experiment. The object of your work is not to see how large a gain 
your pupils can make on these tests but to see what gain your pupils will make 
using the procedure that is outlined for them. Other procedures are being tried 
in other schools and we shall want to compare the achievement of this procedure 
with the achievement made by other procedures. If you do anything except 
what is defined for you in these directions we shall get a wrong impression as to the 
value of this procedure. 

Do not tell the children what you are planning to do. Do not tell them what 
they do on any of the tests. Do not tell them that they are going to have any 
more tests. Do not tell them what the practice exercises are for. Do not tell 
them that the practice exercises contain the correct forms. If they ask you a 
question about it tell them to wait and see. 


Keep a record of exactly what tests or practice exercises you give, the date and 
time they are given. 


In the no-motivation schools the practice on the first test was given 
once, on the second test thrice, on the third test fixe times and on the 
fourth test ten times. This increase in the amount of practice was for 
the purpose of determining the effect of differences in sheer practice 
with no motivation. 

The first test was repeated immediately after it was given the 
first time in order to determine the practice effect and also to familiarize 
the children with the taking of the test so that the practice effect 
would not be a factor in the results. This was done for the first test 
given in each of the eighteen classes used in the experiment. The 
practice effect was found to be +.618 for five hundred sixty-nine 
cases. 


The nature of the practice can be described best by giving the 
directions for conducting the practice as they were given to the 
teachers. 


Distribute the practice sheets—miscellaneous B. Have the class read through 
the sentences aloud and in unison. See that everyone reads. If the class reads a 
sentence incorrectly or mispronounces a word have them repeat it (once) correctly. 
Do not let the children hurry. See that they read slowly and distinctly. A good 
way to control this is to have the teacher read the number of the sentence before 
the class reads the sentence. Do not allow the class to repeat any of the sentences. 
Collect the practice sheets when all of the sentences have been read. 


The program for the no-motivation classes in P. 8S. 87 Manhattan 
was as follows: 
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Preliminary Test—miscellaneous B First day—morning. 
Initial test—miscellaneous B (Given immediately after the first test). 
Practice sheet—miscellaneous B First day—afternoon. 
Final test—miscellaneous B Second day—morning. 
Initial test—verbs Third day—morning. 
Practice sheet—verbs (three ase Third day—morning and afternoon. 
tions) Fourth day—morning. 
Final test—verbs Fourth day—afternoon. 
Initial test—pronouns Fifth day—morning. 
Practice sheet—pronouns (five repeti- Five consecutive times mornings and 
tions) afternoons. 
Final test—pronouns Seventh day—afternoon. 
Initial test—miscellaneous A Eighth day—morning. 
Practice sheet—miscellaneous A (ten Ten consecutive times mornings and 
repetitions) afternoons. 
Final test—miscellaneous A Twelfth day—afternoon. 


The order of tests was the opposite in P. S. 114 Brooklyn. 

Part II. Test Motivation.—This part of the experiment tried in 
P. 8. 10 Manhattan and P. 8. 210 Brooklyn made use of test motivation. 
By test motivation is meant the use of test results to stimulate the 
pupils to attempt to improve their scores. The pupils were told the 
scores they made on the initial test and were urged to try to improve 
score when the test was repeated. They were also given their scores on 
the final test so that they might know the degree to which they were 
successful in improving. The directions to the teachers read: 


Tell the children what you are planning to do. Tell them that they will be 
given some tests to see how correctly they use the English language; that these 
tests contain wrong language forms which they will be expected to correct; that 
sheets will be distributed containing the correct forms which they will read aloud 
and which will give them an opportunity to find how to better their score; and that 
they will be given a chance to take the test over to see how much better they can 
do. Do not urge them to use better English or do not discuss with them their use 
of English. But urge them to try to improve on the tests. The pupils should be 
told the score that they make on the first tests in each case and also the score that 
they make on their re-tests. 


In P. S. 210 the principal took special interest in the experiment 
and had graphs constructed which showed the position of each pupil on 
the test, so that besides the self-competition to improve one’s own 
score there was the added incentive to try to reach a higher place in 
the class distribution. Class medians were also computed and told to 
each class so that there was self-competition, individual competition 
and group competition. 
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In Part I1—the test motivation classes—each practice sheet was 
repeated three times for all tests. These results may be compared 
with the three repetition tests in the no-motivation classes. 

The schedule for the test-motivation classes in P. 8. 10 Manhattan 
was: 


1. Give test—miscellaneous B. 
2. Repeat test—miscellaneous B. 
3. Score test. 
4. Give children their secore—morning—urge them to try to improve. 
5. Use practice sheet—first time—morning—miscellaneous B. 
6. Use practice sheet—second time—afternoon—miscellaneous B. 
7. Use practice sheet—third time—morning, second day—miscellaneous B. 
8. Repeat test—miscellaneous B—morning, third day. 
9. Score test. 
10. Give children their scores on retest. 
Repeat these steps with the omission of step 2 in the same order for verbs, 
pronouns, miscellaneous A. 


In P. 8. 210 Brooklyn the same schedule was followed but the 
order of the tests was reversed. 

Part III. Intrinsic Motivation.—In the third section of the experi- 
ment an attempt was made to interest the children directly in improv- 
ing their language usage. This is called intrinsic motivation although 
it must be admitted that the actual motivation aroused by the methods 
employed fell far short of the intrinsic motivation desired. Directions 
to the teachers in P. S. 165 Manhattan described this part of the 
experiment as follows: 


This is an experiment to determine the value of certain kinds of motivation in 
learning habits of correct English usage. In your school we shall use ‘‘intrinsic”’ 
motivation which means that we shall try to interest the pupils in improving their 
own English. But this motivation must be accomplished without providing any 
drill on the items of English usage which we are using except that provided by the 
tests and practice material. 

The week before the tests are to be used efforts should be made to stimulate 
the interest of the pupils in improving their own English. In order to standardize 
the procedure the following devices should be used: 

1. Devote one assembly to a program in which the need for better English is 
stressed. 

2. Let the principal visit each of the classes which are included in the experi- 
ment and urge pupils to try to improve in their English usage. 

3. Use the sheets entitled ‘‘In the Electric Company.” In using these sheets 
let the pupils read the passage through silently. Then have them answer in writ- 
ing the questions at the end of the passage. Spend from ten to fifteen minutes in 
class discussing their answers to the questions. 
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4. Distribute and use the sheets headed ‘‘Questions for Discussion” for an 
impromptu discussion of questions 1 and 2, taking fifteen to twenty minutes. 

5. Have the pupils write a letter to the principal on ‘‘ Why I Want to Learn to 
Use Better English.”’ 

The test entitled miscellaneous B may then be used. 

Do not tell the children what you are planning to do with the tests. Do not 
tell them what their score is on any of the tests. Do not tell them that they are 
going to have any more tests. Tell them that the practice exercises contain the 
correct forms. Do not answer a question about any of the items on the tests or 
practice sheets. If they ask you a question about it, tell them to wait and see. 

6. Between test miscellaneous B and test verbs use the material called ‘‘Stow- 
aways.” Follow procedure outlined in No. 3. 

7. Also between test miscellaneous B and test verbs use questions 3 and 4 on 
‘‘Questions for Discussion’ sheet, for an impromptu discussion taking fifteen to 
twenty minutes. 

8. Between test verbs and pronouns use material called ‘‘ Unconscious Humor- 
ists ’’ following procedure outlined in No. 3. 

9. Between test pronouns and test miscellaneous A use material on page 5 of 
the motivation material, following procedure outlined in No. 3. 


The program of testing was identical with that used in the test 
motivation section of the experiment. The order of testing was 
reversed for P. 8. 183, Brooklyn. 


Samples of the material used are given below: 


In AN Etectric CoMPANyY 
By J. W. Dietz, Western Electric Company 


From the moment boys and girls join the Company, their command of English 
has a definite bearing on their advancement. In the remarks that follow, reference 
is made only to one group of New York offices. 

Ordinarily, a boy’s first job is the delivery of mail between the different build- 
ings of the Company. His knowledge of English should be sufficient to enable 
him to secure any information he may need in his work, and to give a good account 
of himself when executives of the Company happen to talk with him. He must 
also be able to direct outsiders to buildings, departments and individuals. His 
English should be good enough to enable him to answer the questions of Company 
men and outsiders with accuracy, courtesy and without grammatical errors. 

Clear speech is also essential here. When a boy gives a visitor or a Company 
executive a direct, courteous and clearly enunciated answer to a question he is 
creating a decidedly favorable impression for the Company and tof himself. 

This, of course, is equally true of girls. Young women enter the organization 
as filing clerks, as typists, as stenographers and as secretaries. 

In their filing work, girls find fundamental English directly useful in the alpha- 
betical and subject filing; and typists use their English training in correcting care- 
less mistakes on written papers they have to copy, such as errors in spelling, or 
omission of words, et cetera. 

Stenographers and dictating machine operators who have a good English back- 
ground are able to transcribe letters without asking the dictatorsaboutparagraphing, 
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sentence structure or points of grammar. Secretaries are expected to have such 
command of English as will not only enable them to make certain that the corre- 
spondence leaving their desks is grammatical and accurate, but in addition enable 
them to compose their own letters and handle the less important mail themselves. 
When an executive hands a letter to a stenographer and says: “‘ Please answer this 
and give them the information,’ he expects a well-written letter. Good English is 
important in the stenographer’s job. It paves the way for her to increase her 
responsibility and is a distinct asset in becoming a secretary. 

Young people coming with the Company should have the sort of background in 
English that will help them to improve their speech and writing as their work 
increases in responsibility. Where an employee has an interest in English that 
makes his outside reading a steady education, his chances of outdistancing his 
fellows are aided. 

With girls and boys alike, good English is a valuable tool in mastering the 
details of a job and winning advancement. And the kind of English instruction 
that gives the student a taste for study of language and good literature gives him a 
real start toward success. 





What has a definite bearing on the advancement of boys and girls in the Western 
Electric Company? 

What kind of an answer should a boy be able to give to a visitor to the Com- 
pany? 

What jobs do young women take with the Company? 

What is important in the stenographer’s job? 

What three things are secretaries expected to do? 


QUESTIONS FOR DISCUSSION 


Name situations where one would be at a disadvantage if he could not express 
himself clearly. 

Suggestions: buying something in a store, ordering a meal in a restaurant. 

Why is good English necessary in the work of a stenographer? lawyer? office 
boy? salesman? editor? 

Do you always use correct English? Do your father and mother always use 
correct English at home? What are some of the things you can do to make your 
language more correct? 

Have you heard any one mispronounce a word recently? Name a word you 
have heard mispronounced. Can you pronounce correctly the following: Ameri- 
can, government, Tuesday, allies, hundred? 


The other three passages and the questions for discussion which 
followed were similar in nature and content. The subjects, however, 
were different. One passage was entitled ‘““‘Stowaways” in which the 
‘‘stowaways”’ were the unconscious revelations of illiteracy often 
contained in letters. Another entitled ‘‘Unconscious Humorists,”’ 
cited examples of ridiculous grammatical blunders. The fourth, 
presented in essay style, treated the inadequacy of the illiterate person 
in general situations. 
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One letter, typical of many written to the principal, is reproduced 
as evidence of the sincerity with which the pupils approached their task. 


New York N. Y. 
March 19, 1928. 
Dear Mr. Theobald, 
I would like to speak better english for it makes you a better American citizen. 
A good citizen alway’s speak good english. This Tuesday I am going to get the 
address of the Good Speach Pioneers of America and I am going join that club. 
Yours trully 





By coincidence P. S. 165 was interested in a special campaign 
for better English in these very classes just prior to this experimental 
work. Certain children chosen by competition throughout the 
city were to be given the opportunity to speak before the radio. 
The elimination contest had already been held in this school so that 
interest in speech was motivated in a very real way as compared to 
the somewhat artificial methods employed in the experiment. 


RESULTS 
The following table gives the gains on each test for each class. 


Gatns MapgE IN MANHATTAN SCHOOLS 

































































| e* 
Room | Practice Miscelle- Verbs | Pronouns Miscella- 
neous B neous A 
: P. 8. 87, No Motivation 
One Three Five Ten 
repetition | repetitions | repetitions | repetitions 
VIB1. — .94 — .56 54 1.66 3.17 
_ ee 1.42 .33 1.60 3.21 9.91 
, Ee oe .60 — .58 .29 1.27 1.80 
P. 8S. 10, Test Motivation—Three Repetitions of Practice Material for Each 
Test 
, are 95 2.60 3.47 3.95 7.35 
is a6 ooh a6ennee — .16 3.21 3.04 5.88— 6.83 
WEEMS ccc cue cceees ll 1.33 2.66 3.75 4.23 
P. S. 165, Intrinsic Motivation—Three Repetitions of Practice Material for 
Each Test 
SE s+ oie ones .92 .66 1.13 2.41 3.86 
, Sy ee 71 -.1l 1.24 —1.05 .42 
NG wide ahs evwac —.18 1.11 .14 1.68 © 2.86 
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Gatns Maps BY BROOKLYN SCHOOLS 



























































Room Practice | Mi#eelle- | pronouns | Verbs Miscelia- 
neous A neous B 
P. S. 114, No Motivation 
One Three Five Ten 
repetition | repetitions | repetitions | repetitions 
Se se ge ad eae .42 34 .06 1.20 3.01 
Ss eb 6 Ace pik 1.55 2.52 1.75 .52 1.79 
hs acsendaucade 51 .36 41 2.10 3.74 
P. 8S. 210, Test Motivation—Three Repetitions of Practice Material for Each 
Test 
pS — ——_——_——_- I a cn 
ee ar a aay — 3.07 | 27% | 28 | 8 
See — .28 4.01 68 | 3.02 | 2.72 
tes banner bss bs | — .54 3.06 | .17 | 1.43 | 1.58 





P. 8. 165, Intrinsic Motivation—Three Repetitions of Practice Material for Each 





Test 
AEE EG nes a 2.63 — .50 1.46 
ES eR IE EG ee rs — .67 — .20 — 15 
SS | 1.39 — .12 34 








| 


1.46 


— .02 





These gains have been consolidated by weighted averages into the 


following table. 


No Motivation 





P. 8S. 87 Manhattan........ 
P. 8. 114 Brooklyn........ 





P. S. 10 Manhattan.......... 
P. S. 210 Brooklyn......... 








tees] 
+e ale-o7s 
| 
am 


One 
repetition 
— .dl 
+1.07 


Three 
repetitions 
+ .86 

+ .76 











+2.40 
+3 .42 


+3 .08 
+1.21 











Five 
repetitions 
+2 .09 
+1.33 


Test Motivation—Three Repetitions Throughout 


+1.69 


+4.55 


Ten 
repetitions 
+4.73 
+3.01 








Intrinsic Motivation—Three Repetitions Throughout 





P. S. 165 Manhattan 
P. 8. 183 Brooklyn 
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+ .62 
— .38 
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+ .39 





+1.31 
+ .52 
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Finally a recombination of the groups gives the following weighted 
averages corrected by the table given on p. 22. 
































Gains 
3 Om N 

Manhattan | Brooklyn | Weighted 

schools schools average 
No motivation, one repetition..... . — .3l +1.07 .496 |.19)189 
three repetitions... . + .86 + .76 .794 |.24|187 
five repetitions...... +2.09 +1.33 1.540 |.26)179 
ten repetitions...... +4.73 +3.01 3.764 |.35)185 
Test motivation..................4) +4.35 +2.08 3.028 /|.15|750 
Intrinsic motivation............... +1.66 + .20 .692 |.13/779 





The gains on the first, second, third and fourth tests were computed 
for the four schools in the test-motivation and intrinsic motivation 
groups. Three repetitions of the practice material were included 
between each first and final test. 


Gain N 
I 5 in. w/a eins ctslens o welarpethas +n& Meets cone Reckaan 1.733 380 
a eee i o. Gh ae Aa R RE LEaT 1.695 385 
ED, cv bn a bobo Oe os & oko bc be weed cule taawar 2.336 383 
Es on ied Bhs hss Sieh Sh wk lth ob eRe 2.638 381 


CONCLUSIONS 


1. The most important single factor in learning as between repeti-. 


tion and the types of motivation used in this experiment is amount of 
repetition. Ten repetitions with only that minimum amount of 
motivation which habitually operates to cause pupils to do the 
accustomed work of the-schoolroom and to carry out the instructions 
of the teacher caused more learning than any combination of three 
repetitions and more powerful types of motivation. 

2. Intrinsic motivation such as manufactured by_the devices 
used in this experiment caused no learning in addition to the practice 
carried on at the same time. There is strong evidence that motivation 
from an experienced situation is more effective than motivation from a 
described situation. ; 

3. Test motivation caused learning over and above that which 
could be explained by practice. The value of the test motivation may 
be estimated as the equivalent of about five sheer repetitions. 
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4. There is evidence that there is more gain on tests given later in 
the series but it is not known whether this is due to the increased 
effectiveness of the motivation or to better adaptation to the practice. 


DISCUSSION 


Many would deny that the motivation engendered by the readings, 
letters and discussions employed in the third section of the experi- 
ment is intrinsic. Intrinsic motivation means a more intimate and 
seeking interest than that probably aroused by the devices which we 
used. As usually described this intrinsic motivation originates 
during some activity when the way has been blocked and an obstacle 
arises which must be surmounted. It is doubtful whether any pupil 
was seeking employment during or previous to this experiment and had 
actually been turned down because of poor English; or had been 
unable to get food because he could not express himself; or had been 
made to feel uncomfortable by his friends because of his illiterate 
letters. The situations described and imagined by the pupils lacked 
the reality of experience. It is, however, significant to know that 
this kind of motivation cannot be conjured up by verbal description 
so as to have any effect. The actual intrinsic motivation which was 
found in P. 8. 165 in the radio contest, although it probably came 
home to and was accepted as a challenge by only a few pupils was 
actually more effective than the purely described situations which 
were used in P. S. 183. This experiment probably will not shake the 
firm belief of many that intrinsic motivation is an important factor 
in learning. But our results do indicate that the mediate situations 
which come only by verbal description do not perform a motivating 
function vicariously. There is practically no transfer in motivation 

_from a real to a verbally described situation. 

That the test-motivation groups did show a gain over and above 
the gain which would come from the practice they had is significant. 
It indicates that competition with one’s own past record, competition 
with other persons and competition as a member of a group with 
other groups are valuable types of motivation. A recent experiment 


_by Sims! indicates that these three types operate in descending 


effectiveness. It is interesting to speculate how this motivation 
increases the learning. One obvious explanation is that it increased 





1 Sims, V. M.: The Relative Influence of Two Types of Motivation on Improve- 
ment. Journal of Educational Psychology, Vol. XIX, Oct., 1928, pp. 480-484. 
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the amount of practice. As the practice was conducted the sen- 
tences were read as a class orally and in unison. There was nothing 
to prevent pupils reading silently to themselves as the sheets were 
being distributed or collected or in the short interval between the 
class reading of one sentence and another. Indeed, motivation to be 
effective must make pupils reach out and seek practice and there is a 
possibility that some availed themselves of the opportunity to find 
out how to answer the test items correctly and hence to increase their 
score. That the motivation caused additional practice or ‘‘study”’ is 
an obvious explanation of the increased effectiveness of this type of 
motivation. 

A second factor that may have operated is the analysis which 
the test motivation group may have made during the practice readings 
or during the testing. There is a possibility that some pupils may have 
noted differences between the errors in the first test in a series and the 
correct form in the practice material. Since certain of the con- 
structions were repeated several times with varying context in test 
and practice material, similarities may have been noted. Again some 
pupils may have made an analysis of the grammatical principle 
involved while reading the practice sheets so that when the second 
tests were given they “applied the principle.’”’ Although this analysis 
is much less likely to be the explanation of the effectiveness of the test 
motivation some of the brighter pupils may have made effective use of 
analysis. 

A third factor which may be used as an explanation is the quality 
of attention. If pupils read with greater attention to the form 
of the sentences and less attention to something else such as the 
content of the sentences this may have lended to the improvement on 
the tests. However it is not understood how this direction of the 
attention could influence the results except by means of some sort of 
an analysis as was described in the last paragraph. 

Finally increased motivation may release certain inhibitions 
to learning and may make the three repetitions allowed more effective 
through a kind of facilitation. This, of course, is the usual explanation 
of how motivation operates. It is commonly assumed that it operates 
directly in making practice more effective. Further experimentations 
must be carried on to determine which of the factors mentioned is the 
real explanation of the additional gain due to the test motivation. 

The question naturally arises as to the permanency of the learning 
resulting from the different types of motivation. On this point we 
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have no data. On the one hand it may be true that the same amount 
of learning, however attained, is equally permanent. On the other 
hand, many believe that learning with motivation is more permanent 
than non-motivated learning. A priori, there is good reason for 
believing that the non-motivated learning is more permanent. It is 
quite probable that many of the children know the correct forms but 
do not use them. Under motivation it is possible that they recalled 
and practiced what they knew. This learning would fall away to 
habitual performance when the immediate motive was removed. 
This matter needs experimentation. 

Our findings with regard to the comparative ineffectiveness of 
motivation should be compared with the findings of other investiga- 
tors, notably Knight and Remmers,' and Kitson? who find motivation 
decidedly potent. These studies, however, use learning functions 
which involve speed whereas our tests do not involve the speed factor. 
It is probable that motivation affects speed much more readily than 
the choice specific response itself. 


RESUME 


As to the practical implications of the experiment we must conclude 
that the most effective device that can be applied to learning is to 
increase the amount of drill or practice. The prime function of 
motivation is to make this drill or practice more palatable. No 
devices offer more hope for increasing learning than those which 
give each individual pupil more opportunity to practice. As to the 
most effective type of motivation this experiment points toward 
extrinsic motivation such as offering prizes, stimulating competition 
and informing the learner of his own progress as being most effective. 
Whatever the effectiveness of intrinsic motivation it is extremely 
difficult to organize in ordinary school procedure. Certainly in 
the matter of correct English one cannot have pupils attempt to 
obtain and hold real jobs, or deprive them of food or social companion- 
ship, or have their friends ridicule them for slovenly social letters until 
their English is grammatically acceptable. The school paper offers 
one real motivating situation but this reaches only a small proportion 
of pupils. This same difficulty applies to other subjects. The school 





1 Knight, F. B. and Remmers, H. H.: Fluctuations in Mental Production When 
Motivation is the Main Variable. Journal of Applied Psychology, Sept., 1923. 

2 Kitson, H. D.: A Study of the Output of Workers under a Particular Wage 
Stimulus. University Journal of Business, Nov., 1922. 
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cannot create a foreign-speaking community in which a foreign 
language can be acquired. Neither can it provide enough real 
situations involving algebra and geometry to provide for the learning 
of mathematics. One must be willing to postpone indefinitely or 
omit altogether much of the learning which we consider valuable 
in school if we have to depend on true intrinsic motivation. One 
cannot defend the position that unless a thing can be intrinsically 
motivated it is not worth learning at the present. Accepting this, 
children would not be taught to cross the street until they were knocked 
down by an automobile, or to brush their teeth until their teeth had 
decayed. Much of the efficiency and pleasure of living as social 
beings comes from learning things which can only be appreciated after 
they are learned. 

The issue faced in the story of the boy who failed to learn ‘‘have 
gone”’ instead of “have went” is primarily one of transfer and not 
of learning. Perhaps the strongest argument in favor of intrinsic 
motivation is that the learning takes place in the situation in which 
it will be used. If greater learning takes place with isolated drill 
there is probably loss in transferring this learning to a real situation. 

Finally described situations lack entirely the motivating force to 
facilitate learning. We must conclude that the situation that best 
provides for learning is one in which every pupil has abundant oppor- 
tunity to practice under stimulations to which he is sensitive and in a 
situation containing as many elements as possible like those in which 
the learning will be used. Naturally some compromise must be made 
since it is practically impossible to obtain a maximum of these three 
conditions in ordinary school practice. 
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A NEW APPARATUS FOR PLOTTING AND A CHECKING 
METHOD FOR SOLVING LARGE NUMBERS OF 
INTERCORRELATIONS 
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Part II. A CuHreckinc METHOD FOR SOLVING INTERCORRELATIONS 


Upon the completion of the plotting of any one variable with other 
variables, the paper is removed from the board and the totals are 
entered in each small compartment in ink. This is unnecessary if 
N is not over one hundred fifty cases. The horizontal frequencies are 
entered in column V (see Fig. 1,! plot ri2). The sum of the X and Y 
marginal frequencies should be the same, that is, should equal the 
number of cases, or N. Since the vertical class intervals are indicated 
for all the plots at the same time, it is unnecessary to secure the vertical 
frequencies on more than one plot. Errors in the vertical plotting are 
exceedingly rare. The checking equations later used make the detec- 
tion of any such misplotting a ready matter. Approximately half the 
usual counting of marginal frequencies is thus saved. 

This method solves the correlations according to the following 
gross score formula: 


(A+B-—C)y—D-E 


" ~ \/NA — D*\/NB — EB? 
Where, A = 2X? = 2fd? on z, where d is a positive step deviation 
. from zero. 
ZY? = Zfd? on y. 
=(X — Y)?, which takes the place of the Yay in the 
Pearson deviation method. 
Number of cases. 
=X = Lfdon zx. 
E = ZY = 2fdon y. 


(1) 
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1 Figure 1 is to be found in the December instalment of the article. 
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This is the gross score adaptation of the usual Pearson r formula. 
In securing A, B, D, and E, a stencil is used. (See Fig. 2.) Devia- 
tions are measured from the 0 point in the distribution instead of the 
“‘guessed’”’ average. This stencil is placed adjacent to the X fre- 
quencies and the d and d? of the stencil are multiplied by the corre- 
sponding frequencies. When a Monroe Calculating machine is used, 
the D, or E, totals (as the case may be) are summed on the two rows of 
keys at the left of the keyboard while the A, or B totals, correspond- 
ingly, are summed on the right hand side of the keyboard, both D and 
A, or E and B, being done in one operation. This process uses 
the calculating machine as two adding machines at one time. For 
example, if our step 1 frequency is 5, the 1 in the second column 
from the left on the keyboard and the 1 in the column at the extreme 
right are pressed down, and the crank is turned five times. If the 
frequency for step 2 is 4, 2 in the second column to the left and 4, 
that is, 2? (the d? for this deviation) in the extreme right column are 
pressed down, and the crank is turned four times, 7.e., as many times 
as there are frequencies. When all frequencies have been multiplied 
in this way, the left hand sum in the answer window gives D or E, and 
the right hand sum A or B. Asa check on this procedure the stencil is 
moved down one position so that the 1 deviation of the stencil takes the 
place formerly occupied by the 0 deviation, while all other steps are 
similarly increased by 1. The same machine operations are then 
repeated and the following checks should hold: 

If the new summations be represented by primed letters, 


D!/ = D+ N; that is, 27(X¥ +1) = IX +N (2) 
E' = E +N;thatis, 3(Y +1) = 2Y+N (3) 
A’ =A+2D+4+N; that is, >(X¥ + 1)? = 2X¥2+22X +N (4) 
B’ = B+ 2E+4+N;thatis, 2(Y +1)? = 2¥?+22Y+N (5) 


Since A, B, D, and E are determined by the X and Y frequencies 
which are always the same, for any given variable considered, in all 
the correlation plots, it is not necessary to resort to the above checks more 
than once, if the’ marginal frequencies are always made to check. 

The operations and checks up to this point, then, are to be done 
only once for each variable. Because of the checks involved in working 
C, it is not even necessary that the Y-frequencies be secured for more 
than the first time. It is necessary, of course, that the X and Y 
frequencies be identical on all the plots, but time is saved by correcting 
the plotting mistakes, if there are any, after these C checks are made. 
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d d? d d? d d? 
18 324 —17 289 0 0 
17 289 —16 256 1 1 
16 256 —-15 225 2 4 
15 (225 —14 196 3 9 
| 14 (196 —13 169 ck ee 
13—«169 —12 144 5 25 
12 144 it . 3m “6 & 
‘ll 121 -10 100 "Sa 
( 10 100 —-9 81 8 64 
9 81 —8 64 a ae 
8 64 —7 49 10 100° 
“>. ae -6 8 ‘ll (121 
‘- - we — § 25 ‘12 «(144° 
5 = -25 ~ 4 16 13 «169 
ae. Oe - 3 9 14 196 
< te cer eae G 15 225 
_s- a ey - ae s: 16 256 
i Ses 5 ij 0 “a ae 17 289 
0 0 1 1 |* “18 324 |» 
Fig. 2. Fig. 3. Fig. 4. 
Fig. 2.—Cardboard stencil for obtaining: 
2X = Dand 2X? = A;or, SY = Eand ZY? = B; 
and D(X +1) = D’ and 2(X +1)? = A’; or, ‘ 
Z(Y +1) = E’ and Z(Y + 1)? = B’. % 
Fie. 3.—Cardboard stencil for obtaining ‘‘above the diagonal’’ summations as 


follows: 


“‘a.d.” 2(X — Y) = ‘above diagonal’’ component of F; 
“a. d.”” 2(X — Y)? = “above diagonal’’ component of C; 
“aid.” 2(X — Y +1)? = “above diagonal’’ component of T. 


Fic. 4.—Cardboard stencil for obtaining ‘‘below the diagonal’? summations as 
follows: ; 
“b. d.” 2(X — Y) = “below diagonal” component of F;_ i 
‘“*b. d.”” E(X — Y)? = “below diagonal’ component of C; } 
“b. d.”” 2(X — Y + 1)? =‘ below diagonal’’ component of 7’. 





* Multipliers of this box used only in checking. 
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This is particularly true when experienced workers are doing the 
correlations. If the two checks, soon to be described, hold in the case 
of every variable, it is not necessary to count either the X- or Y- 
marginal frequencies more than the one time when A, B, D, and E, are 
first obtained. 

To secure 2(X — Y) and 2(X — Y)?, it is necessary to obtain 
the diagonal frequencies. This is accurately done by means of the 
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Fic. 5.—Celluloid diagonal frequency stencil used in counting diagonal frequencies. 


celluloid stencil! for counting diagonal frequencies, Fig. 5. The 
stencil is placed on the data sheet so that the upper guide line is 
directly over the top horizontal line, and the lower guide line covers 





1 The lines are scratched into the celluloid; then inked in with black ink; and 
finally shellacked with clear shellac to make the stencil permanent. 
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the lowest horizontal line of the correlation plot. In other words, the 
stencil is placed so that the guide lines form the upper and lower 
boundaries of the correlation plot. The stencil is then moved hori- 
zontally until the tally marks in the diagonal row nearest the upper 
left hand corner of the data sheet appear in the small squares of the 
stencil. When the stencil is in this position the tally marks of a 
given diagonal row are counted and the total is entered on the data 
sheet through Window No. 1, W:, on Fig. 5. The stencil is moved 
to the right one space at a time and the frequencies are similarly 
recorded until the tally marks in the longest diagonal have been 
counted and entered through W;. From this point on the stencil is 
moved down (vertically) one space at a time and the tally marks of 
each successive diagonal row are added and are entered through 
Wo, (Fig. 5). The tally marks in the diagonal rows which are to the 
right of, and below, the longest diagonal row are thus counted in 
turn. These, (for ri2) are shown in column S and row S’ of plot 
‘12, Fig. 1. The two squares indicated by *’s in this plot of Fig. 1 
are always left blank. 

To obtain both 2(X — Y) and 2(X — Y)?, it is necessary to sum 
the extensions for those frequencies above the longest diagonal row 
(in the row S) and those frequencies below the longest diagonal row 
(in column S’) independently. These are hereafter referred to as 
=(X — Y) and 2(X — Y)? “above the longest diagonal; and 
=(X — Y) and 2(X — Y)? “below the longest diagonal,’ respec- 
tively. For obtaining 2(X — Y) and 2(X — Y)? ‘‘above the longest 
diagonal”’ the stencil, Fig. 3, is used. The 0 deviation is placed 
opposite the longest diagonal compartment and the d’s and d?’s are 
multiplied by the frequencies. For obtaining the =(X — Y) and 
=(X — Y)? “‘below the longest diagonal” the stencil shown in Fig. 4 
is used. 

The =(X — Y) ‘‘above the longest diagonal” is obtained by 
ignoring the negative signs of Fig. 3 stencil, and then subtracting 
the sum, thus obtained, from the =(X — FY) ‘“‘below the longest 
diagonal.”’ This algebraic total, 2(X — Y), as a check, should equal 
2X — ZY,orD— E. 

If this does not prove to be true an error has been made and the 
operations should be checked in the following order: First, the exten- 
sions are recomputed to see that no errors were made; second, the 
X- and Y-frequencies are secured (this has not previously been done) 
and are then compared with the master X- and Y-frequencies; and 








A New Apparatus for Plotting 41 


third, the diagonal frequencies are recounted. When the check 
holds, and only then, the two 2(X — Y)? components are added to 
obtain C. 

We now need to check C. The stencil for =(X — Y)?, ‘‘above 
the longest diagonal” is moved up (to the left of the data sheet) one 
square to obtain the >(X — Y + 1)? component “above the longest 
diagonal.”” The stencil for the 2(X — Y)? “below the longest 
diagonal” is moved up (towards the top of the sheet) one square to 
obtain the >(X — Y + 1)? component “below the longest diagonal.” 
The two =(X — Y + 1)? are added; whereupon the following check 
should hold: 


3(X — Y + 1)? = 3(X — Y)*+ 22K — 22Y+N, 


or in letters, 
T=C+2D-—-2E+N (6) 


To recapitulate, the following checks should hold, and should be 
applied in the order given: 


ORDER CHECK 

(1) D(X +1) = TX+N 

(2) xwY+1)=ZsY4+N 

(3) D(X + 1)? = TX24+22X +N 

(4) 3(¥ +1)? = 2Y2?+22Y+N 

(5)' 2(X — Y) = 2X — ZY 

(6)? S(X¥ — Y+1)? = DX — Y)? + 22X —22Y+N 


If the fifth and sixth checks do not hold, the error resides either 
in the original plotting or in the counting of diagonal frequencies or 
in making the diagonal extensions and summations. The appropriate 
checks (1, 2, 3, or 4) should be applied to discover the source of the 
error or errors, and then the errors are corrected so that the checks 


hold, and any work subsequently done should be done over and 
checked. 





1 Master frequencies, 7.e., checked frequencies, become available after one has 
plotted all the twenty-four correlations with variable 1 and with variable 2. 

2 Checks 5 and 6 are, as above explained, the only ones regularly done on every 
one of the correlation plots if errors are not found. 
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As a final over-all check, we solve for r by the usual gross score 
formula and by a checking formula, (7) as follows: 


N(A+B-—C)-D-E 3(A'+B’-C)-D-P 
'" NA DVNB- E/N DNB eC 
S[2X? + BY? — 2(X — Y)4] — 2X-2Y 
/N=X? — (2X)?-V NEY? — (SY)? 


S[2(X + 1)? + BY + 1)? — B(X — ¥)4} — OK +. AV +1) 








T= 











VN2X(X + 1)? — (2(X + DPV NZ(Y + 1)? — (2(¥ + DP 

These can best be done by systematic job analysis, which checks 
independently even the final division which yields the correlation 
coefficient. Note particularly that the checking value, 7, does not 
appear in the checking formula, but rather that C appears in the same 
location in both the original and the checking formula. 

In using this method on a series of thirty-four variables, one 
hundred cases, the writers found the average time for solving each 
correlation to be twenty-two minutes. The following job analysis 
shows the time consumed for each of the operations: 











TaBLE II.—CorRELATION TimME ANALYSIS 
MINUTES PER 


OPERATION CoRRELATION 
i a bs eh SB bees 4.9 
nn Ee ee 4.9 
Checks on diagonal frequencies includes extensions and substitutions in 

= r(X — Y) = TX — TY 7.6 


and 2(X — Y +1)? = 2(X — Y)? + 22X — 2zY + [N] 
Adding and checking 2X and 2X? includes 
r(X +1) = 2X+N 


2(Y¥Y+1)=2Y+N 
D(X +1)? = TX¥274+22X +N 
Z(Y¥Y +1)? = 2Y?+22Y+N 15 
Working and checking numerators................ 000s eee e ence eeees 3.15 
Working and checking denominators................ 0000 eee e eee ee eens 15 
Dividing numerators by denominators and checking.................... 1.20 
NS Cite R ies Sua al Vd sah win te ODEN Mad OR oie ee ae ene Oe 22.05 


The cost per correlation if the clerical assistants are paid forty 
cents an hour is fifteen cents. | 





1 Toops, H. A.: Computing Intercorrelations of Tests on the Adding Machine. 
Journal of Applied Psychology, Vol. V1, No. 2, 1922, p. 177ff. 
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SUMMARY 


A correlation plotting apparatus is described which permits 
rapid plotting of intercorrelations and increases the accuracy. The 
capacity of the apparatus is twenty-four correlation scattergrams 
from one set-up of the frame. A method of solving the correlations is 
described which not only reduces the number of calculations but also 
provides checking formulae at various steps in the process. A time 
analysis sheet on the plotting of thirty-four variables indicated that 
the total time per correlation (N = 100) was about twenty-two 
minutes. 
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A SIMPLIFIED METHOD OF COMPUTING MULTIPLE 
CORRELATION CONSTANTS 


FRANK S. SALISBURY 


Washington State Normal School, Bellingham, Wash. 


At the outset of this article the writer feels the need of justifying 
its publication. This is due to the publication of an article in the 
September, 1926 quarterly of the American Statistical Association! 
which covers much the same ground as that intended herein, and 
which in addition has the advantage of certain important statistical 
refinements in procedure with all necessary statistical verifications. 
The present article seems however to be justified for the following 
reasons: In comparison the method here presented is less complicated 
and can be more readily mastered, and it constitutes a more convincing 
exposition of the relations which are operative in a multiple correlation 
problem, making it particularly desirable for instructional purposes. 
One who has used the simpler method will be the better able to appre- 
ciate the statistical refinements and verifications which Dr. Kelley 
has contributed to the method as it appears in the statistical quarterly. 
Both methods represent developments of his previous work to be 
found in his ‘‘Statistical Method.’’? 

As to the range of usefulness of the method here presented it has 
been the experience of the writer that it serves quite as well asthe refined 
procedure for problems employing as many as five or six variables, 
and after some acquaintance with the procedures but little difficulty 
has been encountered with most problems containing more variables. 

The reader interested in the statistical verification of formule 
is referred to the article in the statistical quarterly. The exposition 
here will concern itself with the demonstration of a simple method 
for obtaining the Beta regression coefficients or weights to be given 
standard measures of the respective variables in the regression equation, 
and the multiple correlation coefficient. 

Briefly stated, the essential steps of the method are as follows: 

First, a weight is guessed for each of the independent variables. 





1 Kelley, T. R. and Salisbury, F. S.: An Iteration Method for Determining 
Multiple Correlation Constants. Journal of the American Statistical Association, 
September, 1926. 


2 Kelley, T. R.: ‘Statistical Method.’”’ The Macmillan Company, 1923, pp. 
302-310. 
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Second, by a series of simple multiplications of weights and correla- 
tion coefficients between the independent variables and the summation 
of the products, data are obtained for judging the accuracy of the 
guessed weights. 

Third, using these data in a simple key formula a series of correc- 
tions are made to the guessed weights, one at a time, always correcting 
the weight having the greater need, until no further corrections are 
necessary. 

Fourth, the problem is checked for the accuracy of the computations 
made, and the multiple correlation coefficient is obtained after a 
few more computations of low order of difficulty. 

Data for the demonstration of the method have been selected from 
a study of one hundred thirty-one freshman normal school students 
who, at the beginning of three months work in sight singing, were 
given a battery of tests of musical knowledge and abilities, among 
which were the five Seashore tests of musical ability—(1) Pitch, 
(2) tonal memory, (3) time intervals, (4) intensity, and (5) rhythm 
(the independent variables of the present problem), and a dictation 
test which was designed to measure the ability of students to listen 
to a series of measures and to write them upon staffs. The dictation 
test is the criterion of the present study, designated by the subscript 
“<.’ The statistical problem may, for the present purpose, be stated 
as follows: We wish to find the most effective way of combining the 
five measures of musical ability into a composite score which may 
serve as a basis for predicting musical attainment as measured by 
the dictation test. 

For the solution of this problem by the method here proposed 
we need the Pearson product moment coefficients of correlation 
between each independent variable and each of the other four inde- 
pendent variables, and the correlation between the criterion and each of 
the five independent variables. Having these basic data we proceed 
to determine the weights to be given the standard measures of the five 
independent variables so as to combine them into a composite measure 
which will have the maximum agreement with the dictation scores. The 
multiple correlation between the criterion and the composite is to 
be had as a measure of this agreement. 

The basic data for the problem are to be found in the first six 
rows of Part I of Table I. In the first row are the r,., correlations 
of the criterion dictation and the five Seashore tests—.538 with pitch, 
.454 with tonal memory, .565 with time, .201 with intensity and 
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.154 with rhythm. The entries of the next five rows are the rup 
correlations between the five Seashore tests, the first row, for example, 
containing the correlations between pitch, variable #1, and the other 
four variables. The entry of the correlation “1.0” in each row is 
made to simplify computations to follow. As it appears in table 
it may be thought of in a reasonable way as the correlation of a given 
variable with itself. 


GUESSING THE INITIAL WEIGHTS 


The following rule, based upon experience, is suggested for deter- 
mining initial weights with which to initiate the problem: For each 
variable use an initial weight that is approximately one-half the r, 
correlation with the criterion, of similar sign, and, to make computa- 
tion easy and accurate, use the nearest one place decimal. The 
initial weights, the first five entries in the last column of the table, 
conform to this rule: .30 for pitch, .20 for tonal memory, .30 for time, 
.10 for intensity and .10 for rhythm. They are obtained by dividing 
the respective 7., correlations of the first row by two and entering the 
nearest one place decimal. A more refined method of determining 
initial weights is given later. 


Propucts OF GUESSED WEIGHTS AND fuy CORRELATIONS 


The next step is to compute the data for the five rows of Part II. 
The first row contains products obtained by multiplying the correla- 
tions of the ri, row of Part I by the initial weight .30 of variable #1. 
Thus we multiply .30 by 1.0 to get .3000; by .485 to get .1455; .381 
by .30 to get .1143; .320 X .30 gives .0960; and .202 X .30 to get 
.0606. In similar manner the correlations and weights of the last 
four rows of Part I are multiplied and their products entered in their 
respective places in the last four rows of Part II. 

The next step is to add the five vertical columns of products that 
have just been computed, the sums being entered as the first row of 
Part III, labeled “First A-row.”’ Let us examine the nature of these 
sums in terms of the addends. The first sum .5635 is obtained by 
adding .3000, .0970, .1143, .0320 and .0202. If this be written in 
equational form using algebraic symbols we would have, 


A, equals Wi + (Werie + Waris + WarTi4 + Wo15) 
which may be written in a condensed form as follows, 
A, equals Wy + 2worip 
_ which may be generalized as follows, 
A, equals wy + Dwsrup 
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CORRELATION 
Part I 
Initial 
Symbols and titles 1 | 2 | 3 4 5 weights 
° Yon 538 | .454 | .565 .201 154 
rip 1.0 485 | 381 320 202 .30 
Top 485 1.0 394 .407 511 .20 
Tap .381 .394 1.0 .434 .420 .30 
rap .320 .407 .434 1.0 251 10 
Tsp .202 | 511 .420 .251 0 10 
Part II 
| | i 
wirip |  .3000 | 1455 1143 0960 | 0606 
were .0970 | . 2000 .0788 .0814 .1022 
WaF ap 1143 | 1182 3000 1302 | .1260 | Record of 
warsp 0320 | 0407 0434 .1000 | .0251 | corrections 
wsrsp | .0202 | .0511 .0420 .0251 | .1000 | 
| | 
Part III 
Nl s l 
First A-row | .5635 .5555 .5785 .4327 .4139 | (#5)—.30 
— .30rsp | —.0606 — .1533 — .1260 — .0753 .3000 | 
Second A-row .5029 .4022 .4525 3574 .1139 | (#4) — .20 
— .20rap — .0640 — .0814 — .0868 — .2000 .0502 | 
Third A-row .4389 .3208 .3657 .1574 .0637 | (#3) .20 
.20rsp .0762 .0788 . 2000 .0868 .0840 
Fourth A-row .5151 3996 .5657 2442 .1477 (#2) .10 
Orep 0485 .1000 .0394 .0407 0511 
Fifth A-row .5636 .4996 .6051 2849 .1988 (#4) —.10 
— .10rap — .0320 — .0407 — .0437 — .1000 .0251 
Sixth A-row | .5316 .4589 .5617 1849 .1737 (#5 — .02) 
— .02r5» | —.0040 — .0102 — .0084 — .0050 .0200 
Seventh A-row .5276 .4487 .5533 .1799 .1537 (#4) .02 
.02r4p .0064 .0081 .0087 .0200 .0050 
Final A-row .5340 .4568 .5620 .1999 .1587 
Final 
Part IV (Check) oda 
.30rip .3000 .1455 .1143 .0960 .0606 (#1) .30 
.30rap .1455 .3000 .1182 .1221 1533 (#2) .30 
.50rap .1905 .1970 .5000 .2170 .2100 (#3) .50 
— .18rip — .0576 — .0733 — .0781 — .1800 0452 (#4) —.18 
— .22rsp — .0444 — .1124 — .0924 — .0552 . 2200 (#5) — .22 
Check A-row .5340 .4568 . 5620 . 1999 . 1587 
Final wu 30 30 50 — .18 .22\— 
wuAu . 16020 .13704 .28100 | —.03598 .03491 | oe = .50735 
WuTou .16140 . 13620 .28250 | —.03618 .03388 | s = .51004 
8 51004 
: . . ee. = 9 
The multiple correlation coefficient, roe ae 7193 .7162. 


These A, values play an important part in the procedure, being one 
of the members of the key equation. 


the independent variable under consideration at a given time, while 
‘« ,”’ indicates all the other independent variables taken in order.) 


(The subscript “,”’ indicates 
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CORRECTING WEIGHTS BY USE OF THE Kry FORMULA 


The next step is to make a series of corrections to the weights, one 
at a time, always correcting the weight having the greater need, until 
no further corrections are necessary. The key formula serves to 
identify the weight that should first be corrected, and indicates the 
amount of the correction to be made. The formula is, r.. equals Ax, 
which equals wu'+ ZwWprup - ++ key formula. By correcting the 
w, weight of a variable the two members of the key equation are made 
to approximate each other, and this change likewise leads to a correc- 
tion in the A-values of the other variables. These corrections to the 
A-values of other variables are not as great as the correction to the w, 
weight, and the series of corrections proceeds to smaller and smaller cor- 
rections until the weights are of sufficient accuracy for their intended 
purpose. 

Having the A, values, first A-row of Part II, and the 7, cor- 
relations in the first row of Part I, it is easy to make the comparisons 
of these values for each variable and discover the variable which shows 
the greater difference. Following this method, which variable needs 
the greater correction? ‘The greatest difference is found in #5, the A, 
value .4139 requiring a reduction of approximately .26 to make it 
equal to rou. .154. However, instead of making the correction of a 
— .26 it is much easier and quite as effective at this stage of the problem 
to use a correction which is the nearest one-place decimal. This rule 
may well be followed until the corrections have become as small as 
.05 or less. To make the correction of —.30 to the weight of #5, 
and to the w,rup values of the other variables, it is necessary to multiple 
the rs, coefficients of the sixth row of Part I by the correction —.30, 
enter the products in their respective columns below the first A-row 
values, and by algebraic addition obtain the second A-row values. 
These new A, values are the same as would be obtained had the 
original weight of #5 been —.20 instead of .10. 

With the second, A-row computed, the new A, values are in turn 
compared with the respective 7. coefficients in the first row of Part I 
to discover the variable which now shows the greater need of change. 
The greater correction is demanded by #4, —.16 being the approx- 
imate correction needed to make the A, value .3574 approximate 
closely the 7. .201. Therefore we correct #4 by —.20, the nearest 
one place decimal, by multiplying the 74, coefficients of Part I by the 
correction —.20, entering the products below the second A-row values 
to which they are added algebraically to obtain the A, values of the 
third A-row. Attention is called at this point to the method of 
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identifying the products by the symbols of the first column and to the 
recording of corrections in the last column. 

Repeating the process, it is found that #3 is to have a correction 
of a plus .20, the nearest one place decimal to the difference between 
A, and rou. The .20r3, products are obtained, entered, and the 
new A, values of the fourth A-row computed. The next correction 
is to #2, the nearest one place decimal being plus .10. The .10re, 
products are entered and added to the values of the fourth A-row 
to make the fifth. Variable #4, through additions to its A, value 
from the corrections of #3 and #2, calls for a correction of approxi- 
mately — .10. This correction being made, the resulting sixth A-row 
values show a fairly close agreement in the two members of the key 
formula, the greater need for correction being found with #5, the 
amount being only —.02. This correction made, the seventh A-row 
values show #4 demanding a correction of plus .02, at which point 
the A, values of the final A-row are found to agree with the respective 
Tou Values to the nearest two place decimal. Further corrections are 
possible, but for practical purposes the corrections may be considered 
as completed since further refinement of weights will have negligible 
effect upon composite scores. 


SUMMING CORRECTIONS—FINAL WEIGHTS 


It is now necessary to add to the initial guessed weights the various 
corrections that have been made. The following table shows this 
summary, the data being taken from the last column of Table I in 
which the initial weights and the corrections for the respective vari- 
ables have been recorded as the problem has progressed. 


TasieE II1.—CompvuTaTION oF FINAL WEIGHTS 








Variable Initial weight Correlations Final weight 
#1 .30 (None) .30 
#2 .20 +.10 .30 
#3 .30 + .20 \. .50 
#4 .10 —.20 —.10 +.02 — .28 
#5 .10 — .30 —.02 — .22 














CHECKING FOR ACCURACY 


Part IV of Table I shows the data computed for checking the 
accuracy of the computations that have been made. The final weights 
of the five variables are multiplied into the respective ru, coefficients 
of Part I to secure the data for computing the “Check A-row,” a 
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procedure paralleling that employed in obtaining the data of Part II. 
The resulting A, values are found to be essentially in agreement with 
the values of the final A-row of Part III, indicating that ail computa- 
tions have been correct. Should this check reveal errors the Au 
values of this check may, of course, be used as a basis for necessary 
corrections in continuing the problem. 


Tue MULTIPLE CORRELATION COEFFICIENT COMPUTED 


To compute the multiple correlation coefficient the A, values of 
the ‘‘Check A-row” are multiplied by the respective final weights 
to obtain the w.A, products, .16020, .13704, etc. These products 
are added to obtain the o,”, equal to .50735, which appears in the 
last column. Then the 7, coefficients of the first row of Part I are 
also multiplied by the respective final weights to obtain the last row 
of the table containing the w.7., values, which are summed to give 
“3,” equal to .51004, which is entered in the last column. The formula 
for the multiple correlation is 

ZWy Tou 
VJ rw Ay 

Using this formula the multiple correlation has been computed 

at the foot of Table I and found to equal .716. 


WHENCE THE Kry FORMULA 


The origin of the key formula is due to the observation that, as 
the series of weight corrections bring the problem nearer and nearer 
to completion, the s and o,? values come to approximate each other 
very closely. These values being summations, inquiry led to the 
discovery that the respective addends were likewise tending to approxi- 
mate each other. Later it was observed that by factoring out the 
w, weight from these two values we would have the simple guide to 
the correction of weights in the fact that the A, value should come to 
equal the 7, coefficient. The record of this development may be 
written in the following equations: 

8 = ¢6,? 
which becomes by substitution of equivalent values 
LWulou = TWyAy = TwWy (Wu + Tworup) 


and for any one variable, the equation for the respective addends 
would be, 








8 
Toc equals ~ equals 
c 


Wulou = WuAu = Wy (Wu + LwWoTup) 
from which w, may be factored to give 
Tou = Au = Wu + LTWuTou (key formula) 





RENT is 4 
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OBTAINING Betrer “INITIAL WEIGHTS” 


For the purpose of estimating initial weights it may be of advantage 

to rewrite the key formula as follows 

Wu = Tou — LWT up 

from which it appears that the choosing of a reasonable initial weight 
is a matter of forecasting a reasonable 2w,r.p value, which may be 
subtracted from the 7. correlation with the criterion to obtain the 
weight. The Zw zrup value, however, calls for consideration of the 
Tup correlations with the other variables and presupposes reasonable 
weights for each of those variables. This last fact brings us back 
where we started with the only profit that of pointing out the deter- 
mining elements of the problem of choosing initial weights, namely, 
(1) the r., correlations with the criterion; (2) the correlations with the 
other independent variables; and (3) the weights which these variables 
are apt tohave. With these factors in mind, and with some experience 
to acquaint one with ways of making this analysis useful, it will be 
possible to guess weights which will be better than those obtained by 
taking approximately one-half the correlations with the criterion. 

In addition to this assurance of increase in skill in guessing initial 
weights the following definite procedure is recommended for making a 
series of rough corrections to guessed weights before they are adopted 
for use in Table I. This procedure is based upon the use of the key 
formula, the A, values being approximated through the summing of 
roughly computed w,ru, products. To get these products a new order 
of making the computations is introduced. Turning to Table I, 
we will follow the routine of this new attack. 

1. Instead of entering the initial weights in Part I they are to be 
placed on the edge of a separate piece of paper in a column order so 
that they can be placed adjacent to the r., correlations of any desired 
column of Part I. 

2. Beginning at the right of the table, roughly estimate the product 
of the respective weights and the r,, correlations, enter-the products 
upon a piece of scrap paper and add them together to obtain an approx- 
imate A, value. The computations are indicated below for variable 1. 


WEIGHTS X fTup EQUAL ABOUT 


. 30 1.0 .30 
. 20 .485 10 
. 30 . 381 12 
10 .320 .03 
.10 . 202 .02 


Approximate A, is .57 
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3. Comparing this approximate A, of .57 with the 7, .538 the 
necessary correction to the weight of #1, —.03, is obtained and recorded 
near the guessed weight of #1. 

4. Repeating the procedure, the column of weights are moved to 
the next column of r., correlations for #2, the multiplications are 
made to obtain the approximate w,r., products (.15, .20, .12, .04, .05), 
which summed give an approximate A, of .56. This is about .11 
greater than the 7, .454, and a correction of —.11 is to be entered 
near the guessed weight for #2. 

5. The procedure is repeated for the other three variables, at 
which time it will be possible to determine an order in which corrections 
may best be made to the guessed weights. The weight needing the 
greatest correction is erased and a new weight (nearest one place 
decimals being used) is put in its place. The new weight is estimated 
by an algebraic addition of the correction to the guessed weight. It 
is possible that more than one weight should be changed at this 
point, depending upon the size of the corrections. 

6. Having a new set of weights the procedure is repeated as out- 
lined above, except that from this point the weights are changed as 
soon as the correction is determined. The procedure may well 
continue until the corrections have been reduced in size to less than .10. 

7. Having the weights within reasonably accurate bounds, they 
should be entered in the last column of Part I and the method demon- 
strated in Table I followed till the problem is completed. 


OTHER CONSTANTS 


Other constants of the multiple correlation problem need not be 
treated here. Having the weights, or Beta regression coefficients and 
the multiple correlation coefficient, the other constants can be gotten 
by using formula to be had in any text dealing adequately with the 
multiple correlation problem. This statement will hold for the 
regression coefficients to be used in regression equations using gross 
measures, the alienation coefficient, and standard and probable errors 
of estimate. For the computation of partial correlation coefficients 
the reader is referred to the article in the Statistical Quarterly to which 
reference has already been made. 








CONCERNING THE STANDARD ERROR OF A 
DIFFERENCE 


HELEN M. WALKER 
Teachers College, Columbia University 


The importance to educational research of the technique of 
measuring the standard error of a difference is suggested by the fact 
that in 1926 and 1927 there appeared in the Journal of Educational 
Research and the Journal of Educational Psychology alone eleven 
papers in which the argument was based either entirely or in large 
part upon the size of the standard error! of a difference. These 
papers relate to such subjects as the superiority of one group, one 
race, one sex, one method of teaching, or one method of scoring 
tests, over another, and to the gain or loss made by pupils under 
different experimental procedures. The authors of these papers have 
been careful to state the reliability of the observed differences in terms 
of the standard error or the probable error of those differences. In 
addition to these eleven papers, there are in the same journals a very 
large number of other studies in which the chief point at issue is the 
reality and the importance of a difference, but in which no reference 
at all is made to the reliability of that difference or to the probability 
that it might have arisen through the operations of chance alone. 

Since so many studies are basing conclusions of considerable 
practical import upon the reliability of a difference, it seems profitable 
to discuss the correct method of measuring that reliability, the dis- 
tinction between the two formulas for the standard error of a difference, 
and the circumstances which justify the use of the shorter formula. 
The writer ventures the opinion that in at least half of the educational 
studies utilizing this technique, the shorter formula has been used 
where there is no warrant for it, with the result that the reliability 
of the difference, as reported, is incorrect. The differences usually 
studied in the field of education are of such a nature that_the use of 
the short formula makes the standard errors appear too large, and 
therefore makes the differences appear less reliable than they actually 
are. If an investigator, using the short formula, has decided that a 
certain difference is a significant one which cannot reasonably be 
ascribed to chance, his conclusions would in all probability be strength- 





1 Whatever is said in this paper concerning the use of the standard error of a 
difference will obviously apply with equal force to the use of the probable error. 
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ened by the use of the correct formula. If an investigator, arguing 
from the abbreviated formula, has decided that a particular difference 
is so small in relation to its standard error that it cannot be considered 
significant, it is quite possible that the use of the longer formula would 
cause him to reverse his conclusions. This would not be true if there 
were a negative correlation between the variates contributing to the 
difference, but such cases are rare in educational research. Thus in 
almost all the studies in which the educator is likely to be interested, 
the use of the longer formula will have the effect of making the differ- 
ence appear more convincing. 

In the eleven papers mentioned, the standard errors or the probable 
errors of two hundred eighty-seven differences are stated. Only one 
of the authors specifically states the formula by which the reliability 
of the difference is computed. Six others give enough to make it 
possible to ascertain the method of computation. The remaining 
four furnish no clue to indicate which formula has been used. In 
each of the seven papers where it is possible to discover the method of 
computation, it is the shorter formula which has been used. In 
some of these studies the correlational term occurring in the longer 
formula could not have been found and therefore the longer formula 
was out of the question; in others it seems reasonable to assume that 
r = 0; but in at least six out of the eleven studies the correlational 
term could have been found and ought to have been used. What is 
still more significant, not one of the writers of these papers makes 
even passing reference to the possible existence of correlation between 
the variates contributing to these differences. 

All who are interested in the theory of statistics know that the 
correct formula for the standard error of a difference is 





Cz-y = Vox" + oy” - Zr zyF Oy 
and that this can be shortened to 

Cz-y = Vo" +o, 
if and only if rz, = 0. Unless it is reasonable to assume that z and 
y are independent traits, or at least uncorrelated traits, then the use 
of the shorter formula cannot be justified, and will give rise to erroneous 
conclusions. 

In many of the studies employing this technique, the difference 

in question is a difference between two means, and the formula 
becomes | 





oM:—M, = ~/o*y, + o°y, — 27M.M,OM.OM, 
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which is equal to 





v. , Ca” Cy 
MMe = Vt N, sie?) 2 

if the assumptions of random sampling have been met. It is known! 
that the correlation between two sets of means is the same as the 
correlation between the original scores when the means are the means 
of random samples. This often makes it possible to utilize the corre- 
lation between original scores, a correlation which can be obtained, 
instead of the otherwise unknown correlation between two series of 
inaccessible means. This will be illustrated in more detail in the 
subsequent portion of this paper. 

Thus the theoretical argument is extremely simple and unequivocal 
in its conclusion: The short formula can be justified only when r = 0, 
and any writer who employs the short formula is under the logical 
necessity of showing the reasonableness of his assumption that the two 
variates are uncorrelated. Practical considerations, on the other 
hand, may present serious difficulties. All too often the correlation 
which should be used is unobtainable. It is, however, available 
somewhat more often than the practices of investigators would imply. 
It has been said that the differences in question are sometimes differ- 
ences between scores and sometimes differences between means. We 
will now discuss certain typical situations where the differences— 
whether between scores or means—are: 

(a) Differences between the performances of the gme individuals 
on two occasions, 

(b) Differences between the performances of equatéd or of related 
individuals, 

(c) Differences between the performances of equated or of related 
groups, and 

(d) Differences between the performances of unrelated groups. 

(a) Differences between the Performances of the Same Individuals on 
Two Occasions.2—This is the simplest of all the cases and\provides an 
admirably clear illustration of the general principle. Let x represent 
a score on a final test and y a score made by the same person on an 





1 See Kelley: ‘‘Statistical Method”’ p. 178, formula 118. 

2 The discussion'by Kelley on Differences in Intelligence and Achievement Scores. 
in the Journal of Educational Psychology, Vol. XIV, 1923, pp. 3213-34, and Hol- 
zinger’s Note on Professor Kelley’s Formula for Determining the Significance of 
Differences in the same journal, Vol. XVI, 1925, pp. 48-51, relate to one special 
aspect of this general case. 
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initial test. Then x — y is the gain or the loss, the measure of the 
change effected by whatever experimental procedure has taken place 
between the time of the two tests. In this case r is quite obviously the 
coefficient of correlation between the two sets of scores made by the 
same persons, and can be found if enough individuals are measured to 
make it worth while to compute a correlation. Obviously this 
correlation is almost never zero and seldom negligible. It should 
never be overlooked in this case. If some reader is of the opinion 
that one formula will serve as well as the other, we recommend to 
him a very simple experiment. Let him obtain the scores made by 
the same persons on two different tests, or if real data are not available, 
let him construct two series of hypothetical scores such that there 
is a definite correlation between the two series. Then let him con- 
struct a third series—the gains—by subtracting each score on the 
first test from the corresponding score on the second test. Now let 
him compute the standard deviation of each of these three series. 
If the square of the standard deviation of the series of gains is equal to 
the sum of the squares of the standard deviations of the series of 
original scores, then the use of the short formula is vindicated for this 
case. If, however, there proves to be a discrepancy, let the experi- 
menter compute the coefficient of correlation between the first and 
second series of test scores, and let him substitute this for r in the 
longer formula. If now the standard deviation as computed directly 
from the series of gains agrees with the value given by the longer 
formula, 7.¢., ~/12 + 02? — 2roio2, then the latter has been vindicated 
for this case. If neither formula checks with the direct computation, 
the computer may profitably subject his arithmetic to scrutiny! 
Whenever the difference under consideration is the difference 
between initial and final scores on a test, or the difference between the 
work of the same persons under varying circumstances, then there is no 
justification for using the shorter formula and to do so produces an 
erroneous result. This is equally true when the question relates to the 
difference between the mean score of a group on an initial test and 
the mean score of the same group on a final test, and in this case 
the correlation between the scores of individuals on the two tests will 
furnish the value of r. If the two tests could be given again and 
again to many groups of children, and if a correlation could be com- 
puted between the two mean scores made by each group, this correla- 
tion between means might be expected to agree with the correlation 
between scores within the limits of sampling. 
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(b) Differences between the Performances of Equated Individuals.— 
Suppose that an investigator has selected one hundred pairs of children 
matched according to CA, MA, scores on a reading test, and on as 
many other counts as he pleases. Then for a stated period he subjects 
the two equated groups to widely different types of training, and at the 
end of the period gives both groups another form of the reading test. 
Now let us suppose that he finds the mean score of group A to be 3.5 
points higher than the mean score of group B, and finds the standard 
deviations of the two groups to be 15and 16. The investigator argues 
that the standard error of the difference of the two means is 

(15)” |, 16") _ 2.19 and that therefore the probability that a 

100 100 
difference as large as 3.5 or larger, and in the same direction, should 
arise by chance where no real difference exists, is .055, and he decides 
that the magnitude of the difference is not very convincing. He is 
wrong. He should correlate the score made by each child in the 
first group with the score made by the other member of the same 
pair in the second group, and should use this for r in the longer formula. 
For purposes of illustration, let us suppose that the coefficient of 
correlation thus found is .60. Then the standard error of the difference 
(15)? , (16)? — 2(.60)(15)(16) | 
100 * 100 100 * 
1.39. The probability that a difference as large as 3.5 or larger, 
and in the same direction, should arise by chance where no real 
difference exists, now appears to be only .006. Odds of six chances 
out of one thousand are considerably more convincing than odds of 
fifty-five chances out of one thousand, and have the additional advan- 
tage of being correct. 

If the children have been well equated, the correlation may be 
fairly high, as the two members of the same pair are likely to occupy 
similar positions in the two series of scores. Certainly the correlation 
will seldom be negligible. This correlation will have as a practical 
upper limit the coefficient of reliability of the test employed, for it is 
hardly to be expected that the relationship between the scores of 
equated individuals will be higher than the relationship between the 
scores made by the same individuals on two forms of the test. When- 
ever individuals have been equated in sufficient numbers to justify the 
computation of a coefficient of correlation, the longer formula should be 
used. Of course, if only a few individuals have been equated, no 
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reliable value of r can be found, but under such circumstances all the 
measures computed must be considered unreliable. 

A somewhat similar case arises when it is desired to compare the 
measures of related individuals, as, for example, some trait of a group 
of boys with the same trait of their sisters, or the scholastic achieve- 
ments of two students selected as being at the fortieth and the sixtieth 
percentiles of their groups on a mental test. Here the r is probably 
not so great as the r found between equated individuals, but it is not 
zero by any means. 

(c) Differences between the Performances of Equated Groups.—Of 
all four cases, this is the only one which presents serious difficulties. 
Suppose that two groups have been so chosen that their mean CA, 
mean MA, and mean score on an initial test, and their standard 
deviations on these various counts, are alike. After some experi- 
mental procedure, a final test is given to each group. Now we do 
not have equated individuals, and therefore cannot find r as in the 
case previously discussed. 

It is necessary to consider the conditions of sampling under which 
other pairs of equated groups might be chosen. If it is understood 
from the conditions of the problem that all later pairs are to be so 
selected that their initial scores on the given test will be equal to 
that of the first pairs, then there is no reason to assume any correlation 
between the pairs of mean scores on a final test, and the short formula 
is entirely applicable. If, however, it is understood by the experi- 
mentor that later pairs are to be equated merely to each other and not 
to the first sample, then some correlation would very probably exist 
between the pairs of final mean scores. The problem is essentially 
that of the manner of definition of the population from which samples 
are to be drawn. If this population is defined as ‘‘all possible groups 
having an initial mean score equal to that of the groups already 
measured”’ then it is reasonable to assume independence between 
mean scores on a second test. If, however, the population is defined 
as “‘all possible pairs of groups equated for initial scores on the given 
test,”’ the results might be somewhat like the following: 
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Mean score on Mean score on 

first test second test 

A B A’ B’ 
ee IE Oe GING io ovo deine ccccewsss 75.2 75.2 81.5 83 .2 
Second pair of groups.................-. 66 .6 66.6 74.5 76.7 
Te SS os oc diccneue o0vdveas 71.0 71.0 78.1 77.9 
POUTER PAI OF BTOUNS.... 2. cc cccccccccee 69.4 69.4 76.6 79.3 

and so on. 

















Under these circumstances there is likely to be a correlation between 
A’ and B’ which should be recognized in a discussion of the standard 
error of their difference. If one of the two equated groups makes a 
particularly high mean score, the other group is likely to have a 
fairly high record. If one of a pair of groups is of poor ability, the 
other has little chance of making a high mean score. Yet the actual 
value of the correlation is utterly inaccessible because we have only 
one pair of groups, not a series of pairs. In this case there seems to 
be no way of discovering what the standard error of the difference 
of the means really is. The fact that r is inaccessible does not make 
it zero and does not make the use of the short formula yield a trust- 
worthy result. The use of the short formula provides an upper limit 
for the standard error of the difference when the correlation between 
the means is positive, or a lower limit if it is negative. If the coef- 
ficient of reliability for the test is substituted for the evasive r, then 
the long formula provides a lower limit for the standard error if r is 
positive, and an upper limit if r is negative. Thus, at least, limits 
may be set for the true value, which is probably somewhere between 
them and probably not coincident with either one. It seems to the 
writer very much better to admit that the true standard error of the 
difference has not been found, but that it lies between certain limits, 
than to assert that the upper limit is the true value. The latter 
assertion is based on the untenable assumption that beeause data are 
lacking for the computation of r, then r is necessarily zero. 
Sometimes a research worker is concerned with a difference between 
the means of two groups which have not been equated but which are 
related in some definite fashion, as if they are the upper and lower 
fourths of the same group, or the upper and lower tenths. Ifthe group 
as a whole is superior the scores made by both sections are likely to be 
higher than the scores made by the extreme fourths of a very poor 
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group. There is likely to be some correlation between the mean scores 
of the two sections, but probably not as much correlation as between 
the mean scores of equated groups. 

(d) Differences between the Scores Made by Two Unrelated Groups.— 
This is the only case in which the writer would use the short formula 
without apology. For example, suppose a random sample of Grade 
VIII children in rural schools is to be compared with a randon sample 
of Grade VIII children in city schools; it seems entirely reasonable to 
make the assumption that, if sample after sample should be taken, 
there would be no correlation between the mean scores of pairs of 
samples. 


RECOMMENDATIONS 


1. Whenever it is possible to determine the value of r, the longer 
formula should be used. In particular, whenever the differences are 
between two performances of the same individual or between the 
performances of two related individuals, the correlation should be 
computed and used. 

2. Whenever an investigator thinks the use of the short formula is 
justified on the ground that the groups are independent, he should 
show the reasonableness of the assumption that r = 0. 

3. Whenever a difference must be found between two related 
groups where the value of the correlation is truly inaccessible, the 
writer should call attention to the fact that the standard error as 
found by the shorter formula is not a real value of the standard error 
but merely an upper limit. If possible he should also indicate a 
lower limit, as suggested under (c). 

4. In any study utilizing the standard error of a difference, the 
writer would do well to indicate which formula he has used, in order 
that the reader may know how to interpret the author’s conclusions. 
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GRAPHICAL COMPARISON OF TWO FORMULAS FOR 
THE STANDARD ERROR OF A DIFFERENCE 
DOROTHY C. ROWELL 


Teachers College, New York 


The accompanying graph shows values of o,_, for ten values of 


the ratio =f, at all values of r,, from —1 to +1. Comparison is made 
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between values found by the complete formula, 

Cz-y = Voz" + o,? — 2r.yay 
and those found by the “short formula” often used, oz, = 
co,” + ¢,?, which is the special case of the longer formula in which 


Ox 


2 
































1S ee 








62 The Journal of Educational Psychology 


Tey = 0. Since oz, = cy—-z, one may arbitrarily take as a unit which- 
ever happens to be larger, o, or cy. Measuring o,_, in terms of az, 





the formula becomes at = | 1+ Se. — 2r ey Note that values 
for the “‘short formula” are represented by intersections of the central 
vertical line at r-, = 0 with the complete curves, and that they are 
respectively less than, or greater than those of the longer formula, 
according as rz, is negative or positive. 

It is clear that as rz, increases in absolute value, and as a, 
approaches equality with o,, the difference between the formulas 
becomes more and more significant. It is only in the rather unusual 
case in which oc, is a very small fraction of o, that the correlational term 
may be negligible. In the common case of measuring gain by using 
two forms of the same test, r,, is presumably large and positive, while 
a, will approximately equal o,. For example, if r., = .5, then oz, 
cannot exceed o,. If rz, = .75, unless a, is less than .5¢,, oz_, will lie 
near .7oz. If rey = .9, and o, = oz, oz-, is less than .45c0,. Under 
such circumstances, o,-, will be significantly smaller, and the relia- 
bility of the observed difference greater than the short formula would 
indicate. 











THE DIFFICULTY OF AN ITEM 


ELISHA F. BLISS, JR. 


Plainfield, N. J. 


In this article the writer will define the difficulty of an item or 
single task, derive a formula for it, and then compare it with other 
definitions of difficulty which have been used or proposed. 

It may be considered that the scale upon which ability is measured 
is infinite, and that the difficulty of an item is represented by a point 
on this scale. Individuals whose ability is greater than that repre- 
sented by this point will tend to pass this item while individuals whose 
ability is less will tend to fail. 

The validity of an item is the extent to which the item differentiates 
between individuals of superior and inferior ability. 

It will be seen that while we have defined the broader concept of 
validity, in practice we must define an item’s validity in terms of the 
variability of the group upon which it is computed.! The difficulty of 
an item, however, is neither a function of the midpoint nor of the 
variability of the group upon which it is computed, but depends upon 
the units of the scale. 

When the analyses of several items are based upon the same 
group, it is convenient to define the difficulty of an item as the distance 
above or below the mean of that group of a point which would be the 
midpoint of a normal distribution fifty per cent of whose population 
would pass the item. 

From the definition of difficulty, it is obvious that those cases whose 
criterion of ability is that of the difficulty of the item will be equally 
divided between passes and failures. As we go up the scale the pro- 
portion of passes to failures increases, and as we go down the scale this 
proportion decreases. 

Let us now consider the double frequency distribution, the correla- 
tion between criterion of ability and score on an item, which represents 
the validity of the item. = 

Let X be the mean of the criterion scores, and Y the mean of the 
item scores. 

Let Q be the line cutting off q proportion of the cases and differ- 
entiating the passes from the failures. Q is perpendicular to X (given). 





1 In this, and the following discussions, it will be understood that the statements 
are true, subject to the probable errors of the measures involved. 
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Then Q will intersect the regression line passing through the 
means of the arrays of item scores at a point which is X removed 
from the mean of the criterion. 

Since the proportion of passes to failures in the array of which this 
point is the mean is equal to one, or corresponds to that which is found 
at the mean of the theoretical distribution, the distance X satisfies the 
definition of difficulty. 

The regression line which fits this definition of difficulty is, 

z=r xX 
1 
where x is the distance from the mean of the item scores beyond which 
lies g proportion of the cases, o; is the sigma of the criterion, and o2 
is the sigma of the item scores. 


ha 








CAV 


\ 








Solving for xX ‘ 
X¥-= 
TO2 
When the sigma of the item scores is 1, and the proportion of 
passes or failures as the case may be is q, x may be found from the K-W 
table and the formula becomes: 


- 1 


T 


Underlying the use of this formula is the assumption that normal 
correlation exists between the two variables. 

The formula given above is the same as that published by Dr. 
Thorndike in ‘‘The Measurement of Intelligence,’”’ but differs in the 
principles underlying its derivation. 
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Dr. Thorndike shows that if the found validity of an item is less 
than perfect only because of a sampling error, then the persons scoring 
above the given scale point would normally pass the item and those 
scoring below the point would normally fail. The location of the 
point on the scale may be found by this formula. 

Since he assumes the differentiation above and below this point to 
be perfect, if a normal distribution were selected such that fifty per 
cent would pass and fifty per cent fail, the mean of this distribution 
would have to coincide with this scale point. The fact that the 
formula has been derived in these two ways would seem to support 
the theory that while an item may not be regarded as a unit of measur- 
ment having a particular difficulty, it may be said to be part of a unit 
having that difficulty. 

The percentage of passes, or functions of it, have for some time 
been regarded as indices of the difficulty of anitem. Substituting the 
formula for biserial r (Kelley, p. 248) in the formula for difficulty, and 
assuming the sigma of the criterion to equal 1, we have 





ee a 
pqy(M —m) pq(M — m) 
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=f is» function of th f ; 

yr is a Iunction of the percentage of passes. (M—m) 
function of the percentage of passes, but a function of the validity of 
the item. It will be seen therefore that if a series of items were 
arranged according to percentage of passes and according to the 
difficulty formula given here, there need not be very close cor- 
respondence between the two methods. Thurstone’ has recognized 
the necessity for taking the validity of an item into consideration in 
determining its difficulty. The arrangement of items by the difficulty 
formula is probably to be preferred over that by percentage of passes 
because of the refinement of theory underlying it. 

It is sometimes necessary to analyze an item on the basis of some 
group whose midpoint and variability differ from the midpoint and 
variability of the group for which a test is to be designed. Letting M 
be the mean and o the sigma of the group analyzed, we have, by the 


formula M + =, the difficulty of the item in terms of the scale of the 


is not only a 





1 Thurstone, L. L.: Equally Often Noticed Differences. Journal of Educational 
Psychology, May, 1927. 
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criterion, upon which both groups are measured. This value of 
difficulty will be constant for any group on the scale, no matter what 
its midpoint or variability, providing it is a normal distribution. It 
is a much more complicated matter to calculate what the percentage of 
passes in a particular group will be, knowing the percentage of passes 
in some other group. 
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INTELLIGENCE TESTING 


On Comparing IQ’s at Different Age Levels on the Same Scale. Walter F. Dear- 
born and Howard H. Long. Journal of Educational Research, Nov., 1928, 265- 
274. The authors show that Stanford Binet [Q’s must vary from year to year 
because of the different variabilities (SD’s) for succeeding ages. 

The Mental Age Concept and the Standardization of Group Tests. Godfrey H. 
Thomson. Psychological Review, Sept., 1928, 398-413. The author presents 
evidence to show that Thurstone’s two definitions of mental age are practically 
identical; that is, for practical purposes predicting mental age from score is equiva- 
lent to predicting score from chronological age (as is done in calculating norms). 

The Peg Board (Wallin) as a Means of Analyzing Form Perception and Motor 
Control in Young Children. Bird T. Baldwin and Beth L. Wellman. Journal of 
Genetic Psychology, Sept., 1928, 389-414. Four hundred ninety-eight series of 
tests were given by four examiners to two hundred sixty-nine children between the 
ages of two and six years. The results indicated (1) increased scores with increased 
ages; (2) no sex differences; (3) orderliness only in easy tasks; (4) greatest improve- 
ment on first repeated performance; (5) perseveration at early ages; and (6) corre- 
lations between first and second tests were low (—.05 to +.51). 

The Relation of Enuresis to Intelligence, to Conduct and Personality Problems and 
to Other Factors. The Psychological Clinic, Sept.-Oct., 1928, 119-127. ‘As 
measured by its presence or absence among three thousand cases, enuresis showed a 
small negative correlation with intelligence quotient . . . There was a low positive 
correlation with both the number of conduct problems and the number of per- 
sonality problems, but no significant correlation with underweight condition or 
with discord between parents.”’ 

A Preliminary Study of Intelligence as a Function of Birth Order. Harold E. 
Jones and H. H. Hsiao. Journal of Genetic Psychology, Sept., 1928, 428-433. A 
summary of some recent investigations. 

A Report on the Examination of One Hundred 6B Children in n Philadelphia 
Schools. Mabel R. Farson. The Psychological Clinic, Sept.-Oct., 1928, 128-152. 
A report of individual and group mental test results. 

Why Are More Boys than Girls Retarded in School? (II) Ethel L. Cornell. 
The Elementary School Journal, Nov., 1928, 213-226. The girls surpass boys in 
“‘linguistic”’ tests (intelligence and reading) and ability to orient themselves to 
their surroundings, in stability and docility (personality ratings). 

An Analytic Study of One Class in High School. Ann Eleanora Biddle. The 
Psychological Clinic, Sept.-Oct., 1928, 97-117. A study of two hundred five 
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entering ninth grade girls in a battery of performance, other mental tests, person- 
ality tests, in height and weight. The Binet memory span proved especially valid 
in predicting failure scholastically. 

The Practical Application of the Student's Ability Index. Howard J. Banker, 
Journal of Educational Research, Nov., 1928, 282-289. 


MEASUREMENT OF ACHIEVEMENT 


The Correlation between Measures of Mental Ability and Measures of Achieve- 
ment in Chemistry. S. R. Powers. School Science and Mathematics, Dec., 1928, 
981-986. The author reports the following correlations: (N, about 200) Powers 
Chemistry and (1) Terman Group IQ, .31, (2) Cleveland Intelligence Test, .46, 
(3) Otis Group IB, .67; (N, 50) Powers and (4) Otis Scores, .40, (5) Gerry Chemis- 
try, .81, (6) Teacher’s Marks, .53; Regent’s and (7) Powers, .35, (8) Terman, .44. 

A Study of a Modified Form of the Multiple-response Test. Francis D. Curtis 
and Gerald G. Woods. Journal of Educational Research, Oct., 1928, 211-219. 
The cases were two hundred six pupils in general science and biology, Grades VII to 
IX. In the modified form, the pupil either chooses the correct alternative or, if 
the correct alternative is not present in the test item, writes in the correct answer. 
This form was found more difficult for pupils, more stimulative to thinking, greater 
in diagnostic value than the conventional multiple choice test. The two forms 
were equivalent in reliability and validity. 

Guessing in True-false Tests. Charles A. Leker. The School Review, Dec., 
1928, 768-770. The study suggests that students exhibit tendencies from test to 
test of marking consistently a certain proportion of the test items ‘‘true’’ when 
guessing. 

The Prognostic Value of General Language. Walter Kaulfers. School and 
Society, Nov. 24, 1928, 662-664. This report based upon one hundred eighty-six 
junior high school pupils presents a correlation between grades in general language 
and grades in French, Latin, and Spanish of .442. This coefficient is no higher 
than that between these languages and ordinary intelligence quotients. 

A Study in Latin Prognosis. Jacob 8. Orleans and Michael Solomon. The 
Classical Journal, Dec., 1928, 174-190. A total of three hundred fifty pupils 
were tested. Correlations between prognosis test and achievement tests ranged 
from .74 to .81. 

The Textbook and Achievement in Latin. Jacob S. Orleans and Harold G. 
Thompson. School and Society, Nov. 3, 1928, 549-550. A testing of twenty-five 
hundred high school students revealed differences in achievement associated with 
the three texts used. 

Do Algebra Students Need Remedial Arithmetic? George A. Boyce. School 
Science and Mathematics, Dee., 1928, 946-950. With a small group of high school 
students, correlations between different arithmetical processes and algebra scores 
ranged from .08 to .39. 


PsycHoLoGcy oF LEARNING AND ScHOOL SuBJECTS 


A Comparison of Two Methods of Learning. R. D. Russell. Journal of Educa- 
tional Research, Oct., 1928, 235-238. A total of six hundred ninety pupils in 
the fifth, seventh, and ninth grades were tested. Results on objective tests showed 
that the teacher’s oral reading of a passage was superior to the pupils’ silent read- 
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ing of it themselves in the fifth grade; that the two methods were practically 
equal in effectiveness in the seventh grade; and that in the ninth learning by pupils’ 
(silent) reading was slightly superior. 

The Retention of American History in the Junior High School. Fowler D. Brooks 
and 8. Janet Bassett. Journal of Educational Research, Oct., 1928, 195-202. 
‘““The present report shows the amount of American History actually retained by 
four hundred ninety-five students in Grades VII and VIII of several public schools 
in Baltimore from four to sixteen months after the semester in which it was studied. 
The results indicate that pupils forget twenty-three per cent of first or second-year 
junior high-school American History in a year’s time.” 

Unfamiliar Situations as a Difficulty in Solving Arithmetic Problems. Carleton 
Washburne and Mable Vogel Morphett. Journal of Educational Research, Oct., 
1928, 220-224. Eight pairs of problems, fifth grade level, were administered to 
four hundred forty-one children. The processes involved were column addition, 
subtraction with carrying, simple multiplication, short division, compound multi- 
plication, and long division. According to correct process, the familiar showed a 
higher score in five of the eight problems, an average of five per cent in superiority; 
in accuracy, six of the eight problems favored the familiar, with an average superior- 
ity of six per cent. 

The Vocabulary Load of Certain Secondary School Mathematics Textbooks. 
H. H. Remmers and A. Grant. Journal of Educational Research, Oct., 1928, 
203-210. The authors present tables showing the vocabulary burden of twelve 
geometry and algebra books. 

The Special Vocabulary of Civics. Orlando W. Stephenson. Journal of 
Educational Research, Nov., 1928, 297-304. A careful analysis of ten civics 
textbooks served as a basis for the vocabulary list. 

Allies of the Ten Thousand. H. G. Good. Educational Research Bulletin, 
Nov. 28, 1928, 361-364. Using an analysis of literary, psychologic, and philoso- 
phic books, the author presents a list of words not occurring in the Teacher’s Word 
Book. He makes a plea that the word book should be a guide, not a final source, 
for words. 

Phonetic Spelling Scales. J. E. W. Wallin and Charlesanna B. Coles. Journal 
of Genetic Psychology, 434-470. The sigma scale was used to construct four 
equivalent sets of spelling scales for words differing in difficulty by .1, .2, and .3 
sigma for each grade, II to VIII. The scales are included in the article. 

Methology in Biology. Valeda G. Norris and George W. Hunter. School 
Science and Mathematics, Dec., 1928, 987-994. In a group of nine hundred sixty 
high school students, questionnaires show that about twenty per cent prefer 
‘experiment or laboratory work done yourself;’’ twenty-five per cent, ‘‘experi- 
ments performed by teacher;” thirty per cent (girls) and ten per cent (boys), 
‘‘field or museum trips;” ten per cent (girls) and fifteen per cent (boys), ‘‘class 
discussion on assigned lessons;’”’ one per cent, “reference or outside reading;’’ 


fifteen per cent (girls) and twenty-six per cent (boys), ‘‘combination of methods.”’ 
Sarcasm. Thomas H. Briggs. The School Review, Nov., 1928, 685-695. 
Questionnaires submitted to high school and college students showed a belief that 
sarcasm hindered them from doing their best work. 
In What Grade Should the Study of Foreign Language Begin? Elfrieda Steindorff. 
The Elementary School Journal, Nov., 1928, 209-212. ‘So far as this particular 
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school is concerned, a foreign language may be begun in the seventh grade as 
successfully as in the eighth or the ninth grade.” 

An Experimental Study of a Visual Method in Latin Instruction Norman 
Fenton and Victor D. Hill. The School Review, Nov., 1928, 675-678. With 
small groups (N, 9 each), the group using stereoptican slides proved superior in 
achievement. 


STATISTICAL METHODS 


The Method of Absolute Judgment in Psychophysics. Ernest Glen Wever and 
Karl Edward Zener. Psychological Review, Nov., 1928, 466-493. A study in 
‘weight discrimination to compare the method of absolute judgment with that of 
relative judgment. 

A Table for Predicting the Validity and Reliability Coefficients of a Test When 
Lengthened. Harold A. Edgerton and Herbert A. Toops. Journal of Educational 
Research, Oct., 1928, 225-234. 


CHILD PsyYCHOLOGY 


General Review and Summary: Child Psychology. B.T. Baldwin. Psychologi- 
cal Bulletin, Nov., 1928, 629-697. ‘‘A review of the literature, Jan. 1, 1923 to 
Mar. 31, 1928.” 

Corporal Punishment and Suspension. H. H. Davis. School and Society, 
Nov. 17, 1928, 632. The study of records in St. Louis shows a marked decrease per 
thousand pupils in corporal punishment from 141.1 in 1881 to 1.7 in 1925; in sus- 
pension, from 10.0 in 1881 to 2.0 in 1925. The first quarter of the school year 
exhibits the highest rates in both categories. 

A Study of the Disciplinary Problems and the Method of Handling Them as 
Practiced in the Senior High School. John F. Pierce. The Teachers Journal and 
Abstract, Oct., 1928, 509-515. The investigation covers an analysis of magazine 
articles and of a questionnaire submitted to one hundred fifty high school principals. 

Behavior Problems. William H. Kilpatrick. Childhood Education, Nov., 
1928, 119-126. A psychologic and philosophic discussion of new methods for 
solving the maladjustments of children. 

Fear. Harold Ellis Jones and Mary Cover Jones. Childhood Education, Nov., 
1928, 136-143. A study of the reactions of young children, older children, and 
college students to a snake. ‘‘Children up to the age of two showed no fear of a 
snake; by three or three and a half, caution reactions were common .. . Definite 
fear behavior occurred more often after the age of four years, and was more pro- 
nounced in adults than in children.” 

Reading Disabilities in Relation to Maladjustment. Phyllis Blanchard. Mental 
Hygiene, Oct., 1928, 772-788. Four cases are reported in fairly complete detail. 
EDUCATIONAL PsyCHOLOGY 

Effect of Rest Periods upon Production. George H. Shepard. The Personnel 
Journal, Oct., 1928, 186-202. The results indicate that college students (men) 
on light-heavy muscular work cannot give maximum output unless rests of 16.7 
per cent of the time during working hours are allowed. 


Practice, Fatigue and Oscillation. A Study of Work at High Pressure. J. C. 
Flugel. The British Journal of Psychology Monograph Supplements, Vol. 





Articles in Other Magazines 71 


XIII, 1928. Forty-six girls, ages nine years, five months to thirteen years, four 
months,were practiced in single column additions for forty-six days, twenty minutes 
per day. The author presents important data concerning fluctuations due to 
differences in ability, etc. 

Eye Movement Duration, Pause Duration and Reading Time. Miles A. Tinker. 
Psychological Review, Sept., 1928, 385-397. Previous studies were analyzed. 
New data regarding the reading of prose, algebra, chemistry, and formulas are 
presented. 

The Fundamental Error of the Concept of Purpose and the Trial and Error Fallacy. 
Zing Yang Kuo. Psychological Review, Sept., 1928, 414-433. 


ADMINISTRATION AND SUPERVISION 


Educational Magazines Read by Five Hundred Elementary-school Principals and 
Classroom Teachers. E. Lowell Kelley and Frederick L. Whitney. The Elemen- 
tary School Journal, Nov., 1928, 176-180. 

Labor Saving Devices Used in Office Administration in Secondary Schools. W.C. 
Reavis and Robert Woellner. The School Review, Dec., 1928, 736-744. Based 
on the tabulated results of a questionnaire submitted to five hundred twenty-two 
principals. 

Office Hours of Secondary School Principals. W.C. Reavis and Robert Woell- 
ner. The School Review, Nov., 1928, 656-664. 

Effect of the Summer Vacation on the Achievement of Pupils in the Fourth, Fifth 
and Sixth Grades. Elizabeth Bruene. Journal of Educational Research, Nov., 
1928, 309-314. A study of achievement of twenty-six fifth and twenty-eight 
sixth grade pupils showed a gain over the vacation period in reading, and in nature 
study and science; a loss in arithmetic fundamentals and reasoning, in history and 
literature, in language usage, in spelling, and in total score. 

How Much Time Is Required in the Fall for Pupils of the Elementary School to 
Reach Again the Spring Level of Achievement. M. J. Nelson. Journal of Educa- 
tional Research, Nov., 1928, 305-308. ‘‘Grade VIIB (N, 49) had regained the 
spring level of achievement in speed in solving arithmetic problems involving only 
the fundamental processes, at the end of four weeks following the opening of 
school;’’ in problems solved correctly, at the end of six weeks. Grade VA required 
over six weeks to reach the spring level in arithmetic. 

An Experiment of the Efficiency of Instruction in Large and Small Classes in 
Plane Geometry. Leonard D. Haertter. Educational Administration and Super- 
vision, Nov., 1928, 580-590. The author concludes that this ne can be learned 
as well ina class of forty as in a class of twenty students. 

A Study of the Relation between Teaching Efficiency and pane of College 
Credit Earned While in Service. Harriet M. Barthelmess and Philip A. Boyer. 
Educational Administration and Supervision, Nov., 1928, 521-535. A total of 
five thousand two elementary and twelve hundred twenty junior high school 
teachers filled out a questionnaire, ratings on teacher efficiency being supplied by 
the principals. These data gave the following correlations: experience and credits, 
.228 (elementary) and .346 (junior high); experience and efficiency, .272 and .355; 
credits and efficiency, .16 and .189. 
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EDUCATIONAL AND VOCATIONAL GUIDANCE 


Intelligence and Scholarship of Occupational Groups. L. D. Hartson. The 
Personnel Journal, Dec., 1928, 281-285. In psychological tests, the college teach- 
ing group (women and men) was highest, with physical education group lowest. 
In scholarship, the college teaching group was again highest, with business (men) 
and physical education (women) lowest. 

Vocational Stability of Oberlin Alumni. L. D. Hartson. The Personnel 
Journal, Oct., 1928, 176-185. Returns from twenty-eight hundred sixty alumni 
reveal (separately for sexes) the occupational distributions by decade of graduation, 
by the time elapsed after graduation before entering final occupation, and by the 
first occupation. 

Intelligence Test Scores and Choice of Major Field. K. C. Garrison. School 
and Society, Nov. 17, 1928, 630-632. Data on three hundred thirty-one students 
in southern teachers colleges reveal the highest Otis SA scores for (1) the psychology, 
secondary education, and religious majors; for (2) graduate students; and for (3) 
ages eighteen and twenty-three to twenty-six. 

Predicting Success in First Semester College Social Science. M. Eustace Broom 
and Guy F. Fox. School and Society, Dec. 1, 1928, 689-690. With teachers 
college students (N, 259), average grade points per semester unit of credit in social 
science correlated with (1) average grade points per unit of high school social 
science, .207; (2) number of units in high school, .112; (3) Thorndike total scale, 
.230; (4) Thorndike reading decile rank, .266; and (5) Thorndike trade (informa- 
tion) decile rank, .089. 

Parental Occupations and Vocational Choices of Private-school Students. 
Robert D. Cole. The Journal of Educational Sociology, Dec., 1927, 205-216. 

How High School Pupils Spend Their Time. Inez M. Cook and T. V. Goodrich. 
The School Review, Dec., 1928, 771-778. The returns from questionnaires sub- 
mitted to four hundred forty-one girls and to three hundred eighteen boys reveal 
distributions of time spent in various activities. 

Measuring the Interest of Teachers in Their Work. Harry Dexter Kitson. 
Teachers College Record, Oct., 1928, 28-33. A ten step scale was devised for 
measuring degree of interest by self-rating methods. 

A Test for Drivers. William Forster. The Personnel Journal, Oct., 1928, 
161-171. Tests of intelligence, reaction time (special apparatus), and span of 
sensory perception were administered to one thousand individuals. 

Predicting Success of Y. M. C. A. Secretaries. Harvey E. Becknell. The 
Personnel Journal, Oct., 1928, 172-175. By Yule’s “‘significance difference”’ 
formula, the records of one hundred seventy-two general secretaries, rated as 
successful or as unsuccessful, were appraised for significant items of information. 

The Problem Employee. V.V. Anderson. The Personnel Journal, Oct., 1928, 
203-225. About one hundred twenty out of twelve hundred employees were 
studied by the psychiatrist in social history, job behavior, physical examination, 
and mental examination. Fourteen case histories are presented. 


Stupy Hasirs AND METHODS 


An Experimental Investigation of the Relative Effectiveness of Two Plans of 
Supervised Study. Harl R. Douglass. Journal of Educational Research, Oct., 
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1928, 239-245. Ten pairs of classes (equated by Otis, CA, and initial achievement) 
were used as subjects. Study-recite sequence proved slightly superior for history, 
social studies, and literature; the recite-study, for mathematics and general 
science. 

Diagnosis as a Basis for the Direction of Study. Maxie N. Woodring and Cecile 
White Flemming. Teachers College Record, Oct., 1928, 46-64, Nov., 1928, 134- 
147. In attacking this problem, records were secured of study activities, factors 
conditioning study: ability to learn, ability to read, achievement in the specific 
subjects, physical condition, home study background, school study background, 
schedule of work in and out of class, methods of work, associates, attitude of pupil 
toward work, personality of teacher, assignments, etc. 


EDUCATIONAL SOCIOLOGY 


Determining the Results of Education. E. George Payne. The Journal of 
Educational Sociology, Apr., 1928, 468-476. A controlled experiment of changes 
in accident rates and in physiological conditions of pupils due to education. 

The Socio-economic Status of Three School Populations. Verner Martin Sims. 
The Journal of Educational Sociology, Oct., 1928, 83-91. The study presents the 
differences between city, town, and country groups of children in their perform- 
ances on the author’s score card. 


MISCELLANEOUS 


Curriculum Research. Edward L. Thorndike. School and Society, Nov. 10, 
1928, 269-576. The author points out the bearing of certain significant scientific 
studies in education upon various aspects of the curriculum. 

Measuring Musical Talent. Seashore Tests as Administrative Aids. Hazel M. 
Stanton. The Personnel Journal, Dec., 1928, 286-292. A study of various uses 
of the tests for admissions, eliminations, relative permanence of students, etc. 

A Critical Study in the Objective Measurement of Character. F. J. Brown and 
Marguerite Shelmadine. Journal of Educational Research, Nov., 1928, 290-296. 
Two groups, one hundred twenty-four high school and one hundred eighty-six 
junior high school pupils, were tested in knowledge of honest responses and on 
paper-pencil honesty tests. 

Age, Height, Weight and Pubescence Standards for the Athletic Handicapping of 
Girls. Mary Delaney. American Physical Education Review, Oct., 1928, 507- 
509. The athletic records of eight hundred thirty-three girls between the ages of 
ten and sixteen and one-half years were collected from the seventh and eighth 
grades. Correlation techniques were applied to these data. 

Do College Students Know and Understand the Lord’s Prayer? Lester R. 
Wheeler. School and Society, Dec. 8, 1928, 735-736. Of five~hundred forty 
teachers college students, this study shows that a much larger percentage can 
repeat the Lord’s Prayer (ninety-five to ninety-seven per cent), than can under- 
stand the thought units (forty-four to eighty-two per cent). 

«=. Statistical Analyses of the Members and Associates of the American Psychelogical 
Association, Inc. in 1928. Samuel W. Fernberger. Psychological Review, Nov., 
1928, 447-465. 
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Conpuct MADE-TO-ORDER 


The Nature of Conduct, by Percival M. Symonds. New York : The 
Macmillan Co., 1928. Pp. IX + 346. 


Conduct comprises the habits and skills with which human beings 
meet life. If all of conduct be taken together, it becomes character. 
All of the fine enthusiasm which educators are showing for character 
education must be focussed by a realization that the ideals they, seek 
are to be attained in terms of specific situations. 

Since “careful analysis reveals nothing in the body besides{the 
nervous system which could act as a control of activity, all the intricate 
problems of choice, purpose, reasoning, problem solving, and the 
like must eventually be explained by neural paths and synaptic 
resistances.’’ Appropriately, therefore, the book offers an excellent 
brief summary of the structure and operation of the nervous system. 

In the analysis of the common elements which make certain 
behavior situations seem ‘‘alike’’ and which have led some to speak 
of moral traits, the author offers a useful symbol in his term ‘‘confact.”’ 
Just as concepts represent the verbal response to subtle factors in 
several situations, so confacts represent the conduct responses to 
those subtle factors. 

Stimulating challenge to many character education procedures is 
offered by such dogmas as: the formation of conduct begins with 
separate skills and habits, not proceeding from the general down to 
particulars; words are far from magical controls in conduct, being 
useful only in those rare circumstances in which learning has connected 
the idea with the act; reasoning about conduct seldom influences it; 
pupils cannot be expected, in general, to solve conduct problems by 
analysis of consequences; inner attitudes and feelings about conduct 
are not the springs of action, but mere ineffective concomitants; 
conduct for most people remains unorganized, generalization being 


far less extensive than is popularly supposed. While it is recognized 
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that new occasions will demand new duties the author’s position, in 
general, is that the desired behaviors in life must be listed, defined, 
practiced, and so developed into habits. He offers the interesting, 
incidental suggestion that a new series of symbols be developed, 
arousing the same emotional and motor loyalty which the symbols of 


religion have had, but connected in logical fashion with the conduct : 
responses which our society finds by scientific analysis to be good. F 
Science at the work-table is to fashion a made-to-order religion. + 
Goopwin B. Watson. i 

Teachers College, New York. i 

; 

THe MIND BEHIND THE TONGUE ' 


The Psychology of Language by Walter B. Pillsbury and Clarence L. . 
Meader, New York: D. Appleton and Co., 1928. Pp. VII + 306. iN 


If the centipede really lost his ability to walk when he stopped to 
consider the order of precedence of his legs, then the layman best be { 
warned against reading the chapters in the ‘“‘ Psychology of Language” q 
which deal with the motor processes involved in speech. Dismayed { 
by the complication and delicacy of the adjustments involved, he 
might conceivably lose his ability to speak. A series of carefully made i 
measurements indicates, for example, that in making successively f, 
the two sounds, of 7 in pin and a in bake, the teeth change their separa- 
tion by {000 of an inch, and the other essential adjustments are on 
an equally minute scale. f 

The authors have attempted to bring together in their book all 
of the materials which have to do with the subject of language in its 
various aspects and to give to them a psychological interpretation. 
Their own statement in the preface is to the effect that the book 
‘“‘attempts to give a full description of those phases of psychology 
which have a bearing on the general phenomena of language and to 
treat the accepted laws of language from a psycholegical point of 
view.’ Contemporary thought in the field being what it is, the 
reconciliation of conflicting points of view occupies quite as much of 
the text as does interpretation of laws concerning which substantial 
agreement exists. 

Successive chapters of the book deal with the physiology of the { 
sense and motor organs involved in speaking, listening and reading, 
and with the psychology of perception an response; with the gram- 


ee — 
). ele SS 2: => 








76 The Journal of Educational Psychology 


matical analysis of speech units; with the history of the origin of 
language; with a philosophical consideration of the meaning of mean- 
ing. Included in each of the chapters is some discussion by the 
authors of the material cited from the studies which have been made 
of these various topics. The discussion lacks the guidance of a fixed 
point of view consistently adhered to. If the authors believe that 
speech is to be considered simply as one highly specialized, complicated, 
and interesting reaction among the total possible responses of which 
the articulate human is capable in the presence of stimulating situations 
including, among other factors, the written page and the speech of 
other persons, and that these reactions are subject fundamentally 
to the same explanations as are all others—they fail to insist upon this 
point of view. The upshot of the discussion is not made clear. 
Summaries, particularly important in a work which is essentially a 
compilation of contributions from a large variety of sources, are 
lacking. Chapters end abruptly, leaving the reader with the feeling 
that he has arrived nowhere in particular. The final chapter ends 
with the cryptic statement, ‘‘All is one,’”’ a declaration of monistic 
faith which might be illuminating in respect to the language arts if 
the reader had been given a definite notion of what the magically 
explanatory “‘one’”’ is. 

The authors have a certain optimism about the language arts, 
illustrated by the statement that ‘‘The first essential of speech is 
something to say. After speech has been learned, talking is simply 
thinking in words with the intention of expressing one’s self. The 
first essential is that words should be suggested. When once sug- 
gested the speaking begins.’’ One cannot help believing that a great 
deal of speech and writing goes on in the absence of anything particular 
to say, and to conclude that all speech is for the purpose of self- 
expression is to subscribe to a teleology which the facts do not warrant. 
All sorts of intentions other than the intention to speak may easily 
set off the speech mechanism, and no small item of the total speech 
production can reasonably be attributed to stimulating situations 
other than intention. 

The form of the book is marred by the monotony of sentence 
structure to which one would expect that persons expert in the psycho- 
logy of speech would have been sensitive. Chapters IX and X, by 
rough count, run about four sentences to the page beginning ‘‘It is”’ 
and ‘There are.’”’ The impersonality of statement attained by the 
use of this inverted form of sentence adds to the impression of lack of 
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definiteness resulting from the absence of chapter summaries referred to 
above. 

As a handbook of data on the psychology of the language arts, 
the book will be useful to persons interested in that field. Using 
the quite adequate index, the student can inform himself on any 
particular aspect of the subject in terms of what has been said and 
written by other persons without the labor of searching source 
materials. LESTER WILSON. 

International Institute, Teachers College, New York. 





A Cope or ETuHIcs 


Natural Conduct by Edwin Bingham Copeland. Stanford University 
Press, 1928. Pp. VII + 262. $3.50. 


“Natural Conduct” is a book with a purpose. That purpose 
is to present what the author thinks is a code of ethics based on the 
teachings of modern biology. The basic assumption, of course, 
is that mankind can best be improved not by eugenics or collective 
education but by the ethical education of the individual. The 
intellectual background is an interest in problems of ethics by way of 
‘family inheritance”’ which was ‘‘intensified and directed in the under- 
graduate days by Doctor Jordan’s teaching of organic evolution.”’ 
The mechanical make-up of the book is excellent; the style is clear and 
correct. 

The approach is intellectualistic. The thesis is stated in terms 
of Aristotle’s axiom to the effect that it is the goodness of things which 
preserves them. It may be said in passing that the author accepts the 
logical implication of this statement which readers of James Harvey 
Robinson will find hard to believe; namely, that ‘‘there is in general a 
complete agreement between the rules of conduct which are accepted 
on faith and the rules of conduct which can be deduced by the processes 
of reason.”’ The infallibility of nature is, in a way which reminds one 
of the writings of G. Stanley Hall, tacitly assumed throughout the 
consideration of all problems including, ‘‘The Family,” ‘‘ Duty and 
Happiness,”’ ‘“‘Ideals,’” ‘‘Proper Conduct,” ‘‘The State,” ‘‘The 
School.”? Concepts from faculty psychology, rationalizations about 
our feelings and emotions, hearsay stories about the behavior of wolf- 
packs—all these can be found in this book. 

It may be as the author assures us that “‘as we strengthen ourselves 
in wisdom, the control of our conduct will be safe, our conduct will be 
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worthy, and our days will be completely happy.”” His code of ethics 
if followed may lead to safety, conformity, complacency. The 
education advocated may be ideal for a contemplative life. But man 
is more than his intellect; mind is more than intelligence. ‘‘A pasteur- 
ized and sanitized society is not,” in the words of Todd, “‘necessarily a 
progressive or dynamic one.”’ That is why the reaction of the reviewer 
to this book can be best expressed in the manner of the reaction of 
William James after a visit to a Chatauqua: Ouf! what a relief! This 
order is too tame; this goodness too uninspiring. Give me Ellis, 
Russell, Dewey, Haldane who, with Roscoe Pound, appreciate the 
wholeness of life and with him insist that ‘‘we must build rather than 
merely approve; we must create rather than merely order and sys- 
tematize and logically reconcile details.”’ H. MELTZER. 
Psychiatric Clinic, St. Louis. 





PROBLEMS OF YOUTH 


The Psychology of the Adolescent, by Leta S. Hollingworth. New York: 
D. Appleton and Co., 1928. Pp. 259. 

In recent years the point of view has almost universally been 
adopted that the phenomena of adolescence are due primarily to the 
facing of new problems of life which present themselves at this time, 
rather than to any sudden blossoming forth of new traits of the 
individual. A modern study of the adolescent thus draws as much 
from sociology and anthropology as from psychological theory. The 
problems which the adolescent meets are the precipitating events, 
not changes in the adolescent himself. 

Dr. Hollingworth’s book might have been subtitled ‘‘ The Persistent 
Problems of Youth.” Each of these problems, such as that of getting 
away from home and family—very aptly termed Psychological 
Weaning—is developed from its status and solution in primitive 
tribes to the complexities of modern life. Although the attack is 
therefor principally historical and practical, the title of the book as a 
Psychology is not too much in error. The solving of the adolescent’s 
problems is treated from a standpoint of habit formation, without the 
necessity of unique hypotheses. The relationship between level of 
intelligence and the occurrence of the problems is also adequately 
taken into account. 

The organization of the book is very adaptable. No graphs, 
references or exercises disturb the continuity of the text for the non- 
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scholastic reader. For those who wish a fuller study, or for class use, 
these devices are very completely provided in three appendices. 

Dr. Hollingworth has written. principally for the parent or teacher. 
The older adolescent of college years who is himself in the midst of the 
adjustments considered will, however, find the descriptions intriguingly 
applicable, and will perhaps profit most. LAURANCE F. SHAFFER. 

Carnegie Institute of Technology. 





A Meaty Book FoR THE WORKER IN SECONDARY EDUCATION 


The High School, by Walter S. Monroe and Oscar F. Weber. Garden 
City, New York; Doubleday, Doran and Co., Inc., 1928. Pp. 
VIII + 511. 


Here is a book which will be a boon to many a high school principal 
and his staff. While the authors wrote it primarily for students 
of secondary education (and it will serve them well), it is admirably 
adapted for a project by those secondary school staffs whose teachers’ 
meetings consist of something more than a list of announcements. 
This reviewer read it with sustained interest and admiration. It is a 
book which present and prospective secondary school teachers can 
study with pride in their chosen work, with a growing consciousness of 
secondary school teaching as a profession, and with increasing under- 
standing of the meaning and problems of secondary education in the 
United States today. 

Leaving the psychology of secondary school subjects and methods 
of teaching to other texts, this book considers what is usually meant 
by principles of secondary education. The first one hundred twenty- 
one pages are worth the price of the text. They deal with the devel- 
opment of secondary education in the United States; contemporary 
secondary education in England, France, and Germany; and the 
present downward and upward extension of secondary education in the 
United States. The treatment is not long but thorough-while excellent 
bibliographies suggest more intensive studies for the student. 
Throughout the text the bibliographies are good. 

Those schools which are undertaking the reconstruction of their 
curricula will find this text a good point of departure. The following 
point of view is found on page 224: ‘In general the high school teacher 
is not expected to engage extensively in curriculum construction, but 
it is highly desirable that he maintain the right attitude toward pro- 
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posals for changes and be able to evaluate them wisely.” To this end, 
the recent history of the aims and practices of each of the major 
subjects of secondary schools is discussed. We predict that most of 
the teachers in any department will find the treatment of their specialty 
stimulating. Most language teachers will be interested in the dis- 
cussion of the General Language Tryout Course treated on p. 275. 
One regrets the authors did not point out in the chapter on mathe- 
matics that while various national committees were attempting to 
determine more or less empirically the requirements for courses in 
mathematics, Thorndike was pointing out a more promising procedure 
in his ‘Psychology of Algebra;”’ or, in the discussion of chemistry, 
that Powers’ findings concerning the traditional course were not men- 
tioned. Each of these is particularly important in its own field. 
Their omission does not constitute a basic fault in the text. The 
authors were conscious of the complex problems of secondary education 
today. Those who use the text should become conscious of them also, 
become familiar with most of the authorities in the field, and be 
stimulated to helpful thinking since the purpose of raising the impor- 
tant questions (to which final blanket answers cannot be given) has 
been realized. What principal will not be happy to refer his teachers 
to the chapter on the administration of the high school? With due 
consideration for most school teachers’ salaries, it can be said earnestly 
that this is a book every secondary school teacher can little afford not 
to own. J. H. CoLeman. 
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